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PUBLIC NOTICES 





Se nowy RET = 
In the High Court of Justice, 1923 G. No. 010. 


Chancery Division, 


Mr. Justice Astbury. 
In the Matter of GEORGE CLARK Limited and 
Reduced 
and 
In the Matter of the COMPANIES (CONSOLIDATION) 
ACT 1008, 


otice is Hereby Given that a 
a PETITION for CONFIRMING the REDUCTION 
of the CAPITAL of the above Company from £300,000 
300,000 Shares of £1 each to £106,000 


divided into 
divided into 106. 000 Shares of £1 each by returning to 
the Shareholders paid-up Capital in excess of the 


wants of the Company to the extent of £194,000 was 
on the Sth day of February 1923 presented to the 
High Court of Justice and is now pending. A list of 
the persons aimitted by the Company to have been 
Creditors of the Company on the 5th day of February 
1928 (the date fixed by the Order dated 16th February 
1923) may be inspected at the Office of the Company at 
southwick Engine Works at Southwick-on-Wear in 
the County of Durbam or at the office of Messrs. Mann 
Longden and Mann at Somerford Buildings Sunder- 
isnd in the said County of Durham or at the office of 
Messrs. Pothecary and Co, at 1 Gresham Buildings 
Basinghall Street in the City of London their Agents 
st any time during usual business hours on payment 
of the charge of one shilling. 

Any person who claims to have been on the last- 
mentioned day and still to be « Creditor of the Com- 
pany and who is not entered on the said List and 
cla'ms to be so enteced must on or before Thuraday the 
sth day of March 1923 send in bis name and address 
aad particulars of his claim and name and address of 
his Solicitor (if any) to the undersigned st Somerford 
Buildings Sunderland aforesaid or in default thereof 
he will be precluded from objecting to the proposed 
Exluction of Capital 

Dated this 16th day of February 1923. 

MANN, LONGDEN and MANN, 

Solicitors for the sald Company. 


pe0ss 





In the High Court of Justice, 1922 8. 003. 
Chancery Division, 
Mr Jaattes Asth 
In the Mvtter of the SOUTH “OF FNGLAND AGRI- 
CULTURAL MACHINERY COMPANY Limited 


In the Matter of the COMPANTES (CONSOLIDATION) 
ACT 1908. 


Notice is Hereby Given that a 


PETITION woresented by the above-named 
Company to the High Court of Justice Chancery 
Division on the 7th December 1922 for CONFIRMING 
the REDUCTION of the CAPITAL of the above-named 
Comesay from £25,000 to £16.180—by cancelling 
Cyital which has been lost or is unrepresented by 
available assets is directed to be heard before Mr. 
Justice Astbury at the Royal Courts of Justice, 
Strand, London on Friday the 9th day of March 1923. 
Any crelitor desiring to oppose the making of an 
order for the reduction of the Capital of the said Com 
pany under the abeve Act may appear at the time of 
hearing by himaelf or bis Counsel for that purpose. 
Such person is required to give two clear days’ notice 
in writing of his iutention to appear with the grounds 
of his objections to the undersigned the solicitors of 
the said Company 

A copy of the said petition will be furnished to any 
such person requiring the same by the undersigned on 
parment of the regulated charge for the same. 

Dated the 20th day of February 1923. 

PETER THOMAS and Sw 
1, Bush-lane, Cannon-street, E.C. 

Solicitors for the above- named Company. 
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PRINCTPAL “7 THE ENGINEERING 
INSTITU INSEIN, BURMA 


e Gosarasnial of Burma 


_invite APPLICATIONS for the POST of 
PRINCIPAL of the ENGINEERING INSTITOTE, 
INSEIN. Three years’ agreement in first instance. 
Salary at rate of Re. 1500-50-1800-100-2300 per 


mensem inclusive, with free house. passage to 
Burma, with free return passage at end of agreement. 

Candidates, not less than 35 years of age, should 
hold degree in civil engineering or similar qualifica- 


tion, and possess practical engineering experience, 
ee ae years’ teaching experience in engineering 
sah s 


Full particulars may be obtained from the SECRE 
TARY to the HIGH ConaissiONEE fo - INDIA, 42, 
GTosvenor-gardens, London, 8.W to whom 
detailed applications should "be submitted not later 
than 10th March, 1923. 

February, 1923. 1580 








Che Engineer 





PRINCIPAL CONTENTS OF THIS ISSUE. 





The British Industries Fair. 





Internal Combustion Heat Losses. 


Some Mechanical Problems in the 
Rubber Industry. 


Wireless Equipment for Aircraft. 
Southern Railway—S.E. & C.—3 cylinder 


Locomotive 











Engineering Work at a Sanatorium. 





Problems in High Speed Alternator 
Construction. 


Oil Engine Nomenclature. 














PUBLIC NOTICES 


PUBLIC NOTICES 





(Corporation of Calcutta. 
NOTICE TO CONTRACTORS. 

TENDERS are INVITED for the SUPPLY, EREC- 
TION and INSTALLATION of an AERIAL ROPE- 
WAY for the removal of the city refuse from the site 
of the motor lorry platform at Chingrighatta to the 
Square Mile 

Tenders should be submitted in duplicate and 
should be enclosei im a sealed cover superscribed 

Tenders for the Erection and Installation of an 

.” and should be addressed to the 
y Chairman, Corporation of tte. Central 
Municipal Office, 5, Cor ion-street. Calcutta, and 
must reach him on or the 30th April, 1923, 
when they will be opened in the presence of such 
tenderers or their accredited representatives as may 
be present. 

Tenders must remain open for = ages for at leat 
three months from the date of openin 

For further particulars, if revuired. apply to the 
Chief Engineer, Corporation of Calcutt 

One set of the specification in duplicate with copies 
of oluns may be obtained gratis from Messrs. The 
Indian and oe Engineer, 50, Fenchurch-street, 
London, E.C. 

Tae 1. do not bind themselves to accept 
the lowest or any Tender 

JAMES R. COATS, B.Sc., M. Inst. C.E., 


Chief Engineer. 
Central Municipal Office, 
Sist January, 1923. 1578 





Romford Rural District Council. 
RIVERSIDE SEWERAGE. 
CAST IRON PIPES. 

ae Council are epyeeet to consider TENDERS for 
about 185 TONS 30in., 24in., and 18in. diameter 
AST TRON BOCK ET PIPES, iyo at the Outfall 
“orks adjoining Rainham Creek 

“articulars may be obtained from Mr. William 
Paley, M . Inst. C.E., Consulting Engineer, Parlia- 





Ras st Indian Railway. 

: Toe Directors are prepared to receive up to 
leven o'clock a.m. on srognender. the 14th March, 
TENDERS for the SUPPLY of : 

1) CORNISH and LANCASHIRE BOILERS. 

(2) COVERED GOODS WAGONS. 

, Copies ot the specifieations can be obtained at the 
ompany’s offices on payment of £1 ls. each. This fee 


will not be returned. 
G. E. LILLIE, 
ma yoga 
73-76, King William-street, Teptcn. E.C, 
1626 


2ist February, 
Thes South Indian Railway Com- 
NY. L 
DE Bs Y> ia LApatent are Prepared to receive TEN- 
TEEL WORK for BRIDGES for TINNEVELLY 
TIRUCHENDUR RAILWAY, 
ot ‘tifications ang = x Tender will be av miele 
minster, 8 nee Offices, 91, Petty France, 
Tenders, addressed to the Chairman and Directors of 
a) South Indian Rail Com: Limited, marked 
wi {faders for Steel Work for ridges," must be left 
‘th the undersigned not later than Twelve Noon on 





‘riday, the 16th March. 1923. 
' The Directors do not bind themselves to accept the 
owest or any Tender 


an charge, which will not be returned, will be made of 
, or each copy of the specification 

« eon les of the drawings may be obtained at the offices 

Enon at Robert White and Partners, Consulting 
igineers to ph Company, 3. Victoria-street, 


minster, 8. W 
A. MUIRHEAD, 
Managing Director. 
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West: 


. Petty France, 8.W. 1, 
20th February, 1923, 








Westminster, 8. 

mrenders to be lodged with the undersigned on or 
before Twelve o'clock Noon, Tuesday, 6th March, 1923, 
marked “* Tender for Pipes.”’ 

The Council do not bind themselves to accept the 
lowest or any Tender. 


= WwW. 
19th February, 1923, 


South-street, 
Romford, Essex. 


A. Cnegeeis 
Clerk to the Council, 


1585 





Romford Rural District Council. 


RIVERSIDE onsale 
SECTION 


The above ei, prepared to receive TENDERS 
~ the CONS TRUCTI IN of about 600 YARDS of 24in., 
7 YARDS .» and 725 YARDS of isa, dia- 
reat PIPE SkWE jpoluding TIDAL K and 


L CREE 
OLES. FLUSHING 
WORKS in the Parishes 
z=. 
wings, speci 


fication and quantities can be 

inapected at at the office of Mr. W.. J. Grant, Surveyor to 

the Council, 16a, South-atreet, Ro: also at the 
of Mr. William , 


om Mansions, Victoria-street, 


A copy of the bill of quantities has form of Tender 
can be obtained on deposit of a cheque for 
£3 3s., payable to the Council, which deposit 
will be returned on receipt of a bona fide Tender. 

Sealed Tenders nrust be bgt age be I ed undersigned 
ou or before Monday, March 12th, 
ne Counci] ao not bid aBeasebl ves to accept the 
lowest or any Tender. 
T. W A, GREENHALOR, 


Clerk to the Council. 
ee | South-street, Romford, 
4th February, 1923, 1546 


RAILWAY CROSS: 
TANK, and other incidental 
of Rainham Ser 





South 





Staffordshire 
WCORAS COMPANY. 
PRESTWOOD BOREHOLES. 
CONTRACT NO. 1. 

To pig ae poopie 


The Chairman and receive 
TENDERS for SINKING 1 LARGE ROREMOLES on 
the si wood Pumping Station at Stour- 


Water- 


Seal Tenders, addressed and endorsed 
** Tender for Boreholes,”” must Se Selivered bot later 
tage Noon, Thursday, the 15th March. 

The Chairman and Directors de not bind themselves 
to accept the lowest or any Tender. 


FRED. J. DIXON, 


Encinerr’s Office, 
264, Para lise-street, pemteghem. 
revruary, 1923 


Boreegh of Richmond (Surrey). 


SALE OF STEAM PLANT. 


M. Inst. C.E., 
Engineer. 


1615 





The Council offer FOR SALE by TENDER TWO 
COMPOUND CONDENSING BEAM ENGINES ; HP. 
hag 18tin. diameter, 37in. stroke; L.P. cylin- 

r 


- S30in. diameter, Sé4in. stroke; revs., 34 
minute; fiy-wheels, 16ft. in diameter; steam pres- 
sure, 80 Ib square 


t stands. 
It is anticipated that the fret set will be available 
+ pean by May and the second set by August, 


Full particulars and forms of Tender can be obtained 
from Mr. H. Will. Apted, Assoc, M. Inst. C.B., Water 
aioe. eee. | Richmond, Surrey. 

must be dressed to the undersigned, 

endorsed “* Tenders A Beam Engines,” r wy to be 
received by him not later than March sth, 

The Council do not undertake to accept the highest 


or any Tender. 
HENRY SAGAR, 


Town Clerk, 
Town Hal 
Richawand (Surrey). 
February, 1923. 1519 


(Jounty Borough of Halifax. 
ELECTRICITY ee, 
Halifax Corporation have VACANCIES for the 
POSITIONS ;— 
‘A 34 


ss 
SUP: DENT 
fie nei! ST ROOM PEitocracpex 
ENGINEERS. 
po stating qualifications ..~ 


required, be sent to the undersigned not later than 
Ten o'clock a.m. on Monday next, the 26th “instant. 
By Order 
PERCY SAUNDERS 
Town Clerk. 


1613 





The 
followi 





salary 


Town Hall, Halifax 
Doth February, Tea, 





Richmond (Surrey) Corporation 
WATERWORKS. 


REQUIRED IMMEDIATELY, TEMPORARY ASSIS- 
ANT; good draughtsman, experience in Pumping 
Machinery Lay-out and Foundations ; practical expe- 
rience essential ; period three months. Salary £6 5s. 
per week. —Anply. giving age, experience, &c., to the 
WATER ENGINEER, Waterworks, Richmond, - Surrey, 








—— 
Vou. CXXXV.—No, 3504) LONDON : FRIDAY EVENING, FEBRUARY 23, 1923 (Price One Satine ™ "sae" 
———— 


SITUATIONS OPEN 





WANzED. CIVIL ENGINEER. as Assistant for 
Maintenance of Small Railway abroad. Know 
ledge of Spanish most desirable.— Write, stving full 
details of qregeuaen, to “CE.” c/o Btreet’s, 30, 
Cornhill, E.C 1621 a 





LONDON FIRM of ENGINEERS Has a VACANCY 
for a competent DRAUGHTSMAN, well accus- 


tomed to Bridge Work, Roofing, &c. State age, expe- 
rience, and salary required.—-Address, P6056, The 
Engineer Office POO56 A 





UYER WANTED, to Undertake the Entire Manage- 

ment of Purchasing Department and Deliveries 

of Materials at large Engineering Works. Applicants 

to state age. salary expected, and date at liberty. 
together with full details of buying experience. 
Address, P6993, The Engineer Office P6093 a 





WXPERIENCED TRAVELLER REQUIRED for 
London Firm manufacturing boilers, welded and 
riveted tanks, jacket pans, buoys, tar stills, &c., also 
repairs to boilers, &c., to follow up quotations and 
get new business. State full particulars and salary 
required .—Address, 1611, The Engineer Office. 1611 a 





LAS FIRM of Electrical Jiowatantnsess RE- 
QUIRE CHIEF ENGINEE for Switchgear 
Department. Must be thoroughly a a. with r 
Types of Switchgear, particularily A.C. and 
Starters and Control Gear.—Address, stating age. tall 
particulars of qualifications and ary required, 
P6912, The Engineer 0 . Pool? a 





nie Diets t 
© Take 


MALL IRONFOUNDRY in 
S MANAGER 
of General Ae 


has VACANCY 
of directors. 


ing and Colliery Castings under board 
State yy itz, ani salary required.— Address, 
Engipeer Office. Pe A 





Ts, ROOM.—ASSISTANT Ba | RE - 
UIRED for Test Room 
Testing. I 
Bic sea of ‘larger sizes On} ‘alah one eax 
a) Ze. y peo over six 
years’ experience in —_ room aaa — Address, 


giving full p particulars past services, education. oon 
salary expectei, 1534, fae bs Engineer Office. 1534 


wores MANAGER APPLICANTS for Position 
advertised unger Box No. 1365 are thanked for 

VACANCY 
1506 a 





their replies and are informed that the 
has now been FILLED 





ATERWORKS ENGINEER'S ASSISTANT RE- 
QUIRED temporarily. Public waterworks expe- 
rience essential ; Surveyor and pveller.— 
Address, stating salary required, qualifications, and 
age, 1523, The Engineer Office. 1523 a 





wonss MANAGER WANTED for Smal! Factory, 
to turn out a number of patented articles with 
a ready sale; investment of £500 necessary. 
by debenture. Salary and percentage of profite from 
£300 per annum.—Address, 1609, Tae Enos  wremee 
608 A 





OUNG SALES ENGINEER RBEQD.. Calcutta; 
exp. Railways, Rolling Stock, Pumps, &c 

General Mechanical Work and ; age 24/26, single. 

£400 p.a.—Apply, LAURIE and CO., Employment 





Specialists, 28, Basinghall-strect, E.C.2. No pre- 
liminary fee. P6878 A 

ANTED, pRADOHTAS, Fully Qualified, Used 

to Constructional Work, Headgears, and Screen 

ing Plaats. Only uret-lan” ‘men need apply.—State 

full porvioulare and salary required by letter to 

GOODALL, CLAYTON and CO., Ltd., Huns * /® Leeds. 
OA 





Wy Aazz. DRAUGHTSMAN, with Experience in 
Lliery Savpnins nal Structural bape” &c. 
State experience, married single, 
wages required, fads when, ~y liberty. —Adéress, 1628, 
The Engineer Office 1628 a 


WAsren, DBAUGHTSMAN. with Experience in 

xushing Machinery, caarntan. Seaverers. and 
Cement age A State experience, ed 
or single. required, and 
Address, 1629, 20. The "Ensinect ‘Omen. 





“when at liberty.— 
1629 a 


ANTED for Large Engineering Works, North of 
Spain, TWO SENIOR and TWO JUNIOR 
DRAUGHTSMEN, experienced in Design and Shop 
Ordering, Overhead Travelling Cranes and Jib Cranes ; 
conveyor experience an advantage. Good prospects for 
suitable men; no quitters need apply. Salary for 
senior men £7 week and upwards, dependent upon 

experience.— Address, 1592, The Engineer =. 7 

502 a 





waarmee IMMEDIATELY in Londen, DRAUGHTS- 
MAN with experience in Steam Power Station 
Electrical expe- 


Design and Pipe Work Lay-outs 


rience also desirable.—Address, stating age. expe- 
rience, salary expected, and when free, oa The 
Oo A 


Engineer Office. 


SITUATIONS OPEN (continued) 
2. 





SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 
PATENTS, Page 2. 
MACHINERY, &c., WANTED, Page 2. 
FOR SALE, Pages 3, 4, and 8. 
AUCTIONS, Pages 4 and 96. 


PREMISES TO LET OR WANTED 
Page 4. 


WORK WANTED, Page 4. 
AGENCIES, Page 2. 
MISCELLANEOUS, Page 2. 


For Advertisement Rates See 
Page | 205, Col. 1. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page 95. 
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SITUATIONS OPEN (continued) 


SITUATIONS WANTED (continued) 








ANTED, Tem y MECHANICAL 
\ DRAUGHTSMAN, a # in Waterwor 
Tronwork and Bridge Design. Give full particulars 
experience, age, and salary required.—Add 1522, 
The Engineer Office. ieee 4 
\ HIEF DRAUGHTSMAN WANTED IMME 
DIATELY, Centrifugal : detail 
pump expérience un engi- 


necessary if of wide 

neérifig éXperience, including fodna@ty and wofksfiop 
practice. Must be able to control men, direct mech- 
anical design and han corres: 

Only men of highest qualifications will be 
considered.—-Reply by letter in own bandwriting, 
MAT » Lta., Sas > re 
ment, Park Works, Manchester. A 





| Dp De apo REQUIRED Who Can Combine a 
knowledge of the arrangement of Flour Milling 
Machinery with a sound practical experience of Build- 
ing Design. Give full particulars of experience, stating 
age and wages required, 1595, The Engineer ae 

A 


RAUGHTSMAN WANTED, North London; Pre- 

ferably one conversant with Locomotive and 

Carriage Design.—Address, giving full particulars, 
1623, The Engineer Office. A 








pD™: UGHTSMEN WANTED, Thoroughly Expe- 
riencea in the design of : 
(4) Heavy Steel Bruges. both fixed and movable. 
(B) Steel Caissons and Gates for Dock Entrances. 
(co) General Dock and Railway Construction Work. 

Only men ef the highest abilities in design and 
detailing of such work need apply. 

Applications, stating age, salary required, wt full 
particulars of training and experience and when at 
liberty, to be adauressed to te @ No. 38, _— 
30, King-street, Covent Garden, W.C. 





NGINEKRING DRAUGHTSMEN REQUIRED ; 
4 Aircraft experience pomeanen. | but not essential .— 
Reply, stating age, experience, and salary required, to 
Box 297, B. Browne's Advertising >. ot 
Queen Victoria-street, B.C. 4. 





(00D BRIDGE and COMBTRDOTIONAT, 
3 DRAUGHTSMAN REQUIRED; must be good 
designer.—Apply vy letter, enciosing copies of recent 
testimonials and stating wages required, to JUHN 
i and UO., Ltd., Stanningley sera "YW 
. sets. A 


EATING ENGINEER DRAUGHTSMAN, for De- 
signing ana bhetimating Venues — 
employing water and steam.— Write, stating age, expe- 
rience, salary, to HieNRy HOPE aed SONS, Lta., 59, 
Berners-street, Lonaon. W, 1, 1583" 


OCOMOTIVE DRAUGHTSMEN REQUIRED. in 

Neweastie-on-Tyne, State experience, age, salary 

reyuired. OU) OYst-olass men need apply.—Aduress, 
1588, Tne Engineer Uffice, 1583 a 


EMPURARY DRAUGHTSMAN WANTED for the 
vesign of niall “Mechanical and Electrical 
ADDaratus.— Address, stating fall particulars, 1612, 
The Hngineer Office. 1612 a 


\ 


snipyara, 
years’ agreemen 
and copies of any testimoniais to Z. 
Deacon's, Leacennall-street, Lonaon. 














JANTED for Large Works in Calcutta, Fonenax 
BLACKSMI1H, who has served his time 
Unmarried man, age 24-26 
t.—pend full particulars of ex 
. oO. Tue. care 
1602 a 





NGINEER WORKING FOREMAN WANTED for 
4 provincial shop; sbout 3v hands, State age, 
experience, salary, when Copies 
oply (not returnable), * houses. 1586, Tne Kngineer 
Unlice. 1500 A 








SOREMAN for GUN-METAL FOUNDRY; Young, 
energetic, capabie of making -class Hydrawuc 
castings and experienced with Moulding. Machinery 
abd up-to-date methous.—Adaress, 1453, The bngi- 
neer Office. 1453 a 





R®*e TRED by Well-known Firm (London District), 
first-class MAN for Tool Inspection Work. Appli- 
cants must have had up-to-date experience on ‘Tools 
Gauges and Fixtures used for the “production of of small 
repetition parts in large quantities.—Aauress letters, 
Pd96v, Tne #ngineer Office, stating experience, age ald 
Teoeo Aa 


wages required. 








. OES 


SITUATIONS WANTED 


‘ANTED, POSITION of Legge SHOP 
MANAGER; good o with good testi- 
nionials, having held similar — with prominent 
engineering firms.—Address, P6824, The Engineer 
Office. P6824 B 








Was 2D, RE-ENGAGEMENT as MAINTENANCE 
ENGINEER for factories or manage repair 
shops.—Address, P6992, The Engineer Office. P6992 B 





LONDON B.Sc. (Engineering), 21, DESIRES 
POST as Assistant in Civil or anical Engi- 


cree, IME. AML. 
rao land i 5 ate 


or motor neers 
yes district Tagee vapor —Addresg, 


feet t Gereengeien, kc, 
The Susteeer Office. P6937 B 


| a (30), pats... MA, Mar. B., Expe- 
rienced shop, D.O., and 

a 5 and LC., Mat present responsible. — small 

pane crc) ee 

GINEER (224). 53a, Gana.) . 3 Yrs. Vickers’ 

7 ornye t year estimating and 

pr On. TRES 

eee 











junior nine 


apprenticeship, tinct 
preferred. ois Cig mee 


NGINEER, Mechanical, Experience as Manager of 
general engineering works, boiler- 
making. to contro! staff and 


foundry, 
office, 
Pore. DESIRES similar ENGAGEMENT; age 42.— 
Lddress, P6968, The Engineer Office. P6968 B 


) Op voi REQUIRES Permanent, Progressive 
APPOINTMENT; public school man, 3 i= 

University, 5 years apprenticeship, 12 years’ practical, 

an | experience in mechanical, 

gonstructional and public works at home and abroad ; 
gagements 

















previgus en: include clerk of works, chief 
ht eni . London office manager.— 
¥.. 2,8 land t. Acton, W.3. P6980 B 








NGINEER, Practical Experience 14 Years, Com- 
mercial over 15 years in his present post as 

r of London business of large steel works making 

on ass ee a and materials, SEEKS similar 
PPOINTMENT, not necessarily similar productions, 
ully conversant with contractots’ and railway busi- 





| 
| 





Bess, home, overseas and foreign, also export business 
Sn2 its aspects.—Address, P6975, The Engineer 
97 





XTENSIONS ENGENEER. Thoroughly Expe- 
fienceu in electrical, structural, anu general erigi- 
Beering (works and D. 0.) g00u knowleuge of builuing 
éna_ ferro t to control lavour, 
ergetic ; excellent references.—Address, P6984, Tne 
ngineer Office. Péoss B 








EATING ENGINEER, Theory and Praet., SEEKS 

PUsT as ASST. WORKS MANAGER; seven 

ears” apprenticeship, previous experience, references.— 
ddréss, P6v30, Tne Engineer Office. P6930 B 





EINFORCED CONCRETE ENGINEER, with Con- 
tinental and American practical and theore 
perience, SEHKS POsT.—Adaress, P6vs6, The 

Engineer Office. Povsé B 


eee ge 
to REPRE 
8 in “either 


Me, ~~ colli 
acter —Addresa, ngineer, Office, 





ea KNOWN SEBOHANBDAL, ENGINEER, 
Dutchman, having an established connection 
omenget the lesding factories and works in Holland, is 


OPEN to REPRESENT of good standing, 

having suitable specialities. Knows English trade.— 
under 8. 0. K., Nijgh and Van Ditmar’s 

Adv, Office, Amsterdam, P6077 Db 





LD-ESTABLISHED FIRM, Manufacturing Well- 
known Marine Engine Auxiliaries, REQUIRES 
AGENT for Glasgow and Scottish oe Only 


capil Ho gh por Fp, Soe tity The entneer 


Office. 
© notty APE EE Ma eka CENT ANAN 
c —G A 
ES PART-TIME EMPLOYMENT. ndon, 
following rm oe seeking business ; would travel ; 
inspection works, continental experiences,— 
Address, Gag70. The Engineer Office. P6979 D 





“EDUCATED GENTLEMAN, Age 34, Engi- 
neer, present position mandger of eng. G., 
WISHES to REPRESENT STEEL FIRM or ENGI- 
NEERING FIRM in South Africa, Rhodesia or else- 
where. Practicable knowledge of gold mines and 
} ed requirements. able to push the sale of heads, 
~ 3 and dies, £3 e —— of the Rand and 
Rhodtsta ex. refs:, &¢.—A , P6989, The Engi- 
neer O ‘ P6989 BD 


EDUCATIONAL 


Our SPECIAL COURSE 
paeive S of ** ENGI- 
applica LES MANAGE.- 


A, ‘to SECRETARY 
_~ SALESMAN: 

Comnsstoxoncs_o COURSES for Inst, ¢ for Inst. C.E., 
London Univ. ee y Inter., 

by M REVOR RW. 
HILLIPS, (Honours), Assoc. gt CE., 
M.B.5.1., B.B.8.A., &c. Also Day Tuition in Office. 
—at — ams. Courses may com- 
Trafford Chambers, 58, 
RPOOL. Ex. 8 








BR Describi 

of G in a 
>) el SALSSMANS 
MENT" 1 be cont on & 
THE INSTORE OF 


South Suncoan. LIV 





EARN. SURVEYING AND LEVELLING, - 
Taorough practical instruction given by an expert. 
—Address, E. MOUL (late L.5.W. and 8.P.D. Riys.), 

Hollybank, Woking. P6054 E 





EQUIRED, an APPOINTMENT as REPRE- 
BENTATIVE or other capacity in engmeering 
coy. Auvertiser, well eaucated, young, energetic and 
skilful, witn tnorougn practical training by ceievrated 
neers.—Adaress, P6vv6, The bnginecer  peuee 
v6 BO 


ALES ENGINEER, Well Known to Mechanical and 
éiectrical traues in London, DESIR«s to Re PR&- 
6. an Uld-estavilisneu Manatagtarer > can -% 
Mmence actively by March.—Aduress, 7 
heer Office. 76 B 








be ag ENGINEER, Highest Engineering 
and several years’ practical experience, 


LEKS ‘S Post. —Adadress, P6085, Tne Engineer Office. 
P6985 B x 

HM hae ICALLY TRAINED ENGINEER (36) RE- 
QUIR&S POST with good firm of consulting or 
Other engineers ; 7 yrs. shop, D.U. and college, 6 yrs. 




















» 4 yrs, exper. >, Bpecr in 

4 economy and friction reduction.—Address, P6974, 
The Engineer Office. P6974 B 

ORKS MANAGER, Excellent Long _ Service 

record with fe 

SEE. SITIUN ; well-educated man, 

with sound works and D.U. ex good iser, 

successful control af labour; moderate salary.— 
Address, P6884, The Engineer Office. Poss4 B 

B.Se. (ist Class 


7JOUNG CIVIL ENGINEER (23), 
? a ReQuIRSS WURK, home or abroad. 


mal salary for beginning; single, ex-Service.— 
Address, P6960, The Engineer Office. P6960 B 





RD YEAR MECH. and ELEC. ENGINEERING 
STUDENT, Glasgow Univ., prac. exp., 
taman, 


& 
draugh French, —» - SITUA- 
TION, April to Aug. inclusive.— Address. 2, The 
Engineer 0 Office. b 





AUGHTSMAN or ASSIST. MANAGER for | 
stock, mechanical electrical or struct 
general engine design and details; 5 yrs. works = 
i yrs. D.O.; age 31.—Address, . os 
. 981 B 





NGINEERING DRAUGHTSMAN (34) REQUIRES 
JOB; 18 years’ shops and D.O. experience on 





mech. fil on, {itiserahion, contractors and 

— machinery .—Address, 4, The Engineer 
Péves B 

IG and TOOL DRAUGHTSMAN (23) oy, 


POST; 4 —— technical training and 4 

shop *D.O, perience; highest references — 

Address, SHELTON, Py02, Horwood - road, , hy 
6904 B 





neer’s Office; experience, not salary, pie sid 
tion.—A. L. B., 21, Chardmore-road, N. 
BK 





PPRENTICESHIP (Short) or SIT. yom. in Office 
Z or Works by youth (17 7 ys H ma a 





train., 6 mths. improver; sm good roe 
pects, refs.—M., 1, Finchley Vines ¥ Finchley’ 3 ark, 
London, N. 12. 

SSISTANT, C.E. (22) SEEKS ENGAGEMENT 


d similat capacity, or with Structural Engineers 
London district; 2° years’ technical and practical 
training, 14 years works D.O., 3 years assistant, prin- 
cipaily on calculation and design of steel work ; 
familiar L.C.C. requirements, excellent refs.—Address, 
P6965, The Engineer Office. P6965 B 





UYER.—The MANAGER of s Large Engineering 
orks Purchasing Dest. who has an exception- 

ally wide knowledge of the markets of the country, 
DESIRES to NEGOTIATE NEW APPOINTMENT.— 





Write, Z. M., 613, c/o Deacon’s, Leadenhali-street, E.C. 

oes 1625 B 

 Oher F ENGINEER of Important Company DE- 
SIRES CHANGE. Minimum asalary_ £1000.— 


Ad tress, P6957, The Engineer Office. 





( 1{VIL ENGINEERING ASST. ae POSI- 
, TION abroad; 23, single, ergetic, capable ; 
+ ars’ all-round experience English rafway. — 


Ad ire 38, P6959, The Engineer Office. 
C YONSTRUCTIONAL ENGINEER, Young, Ener- 
4 tette en able to wa ~~ agreement with 
ork firm DESIRES 
nn: POINTME NT’ with established 





ndon, 
usiness where good 
personal connection and thorough knowledge in all 
branches of building construction would be of service. 
—Z. W. 801, care Deacon's, Leadenhall-street, E.C. 

wt __._ 1603 B_ 


C 1ONST rRt JCTIONAL STEEL WORK .—ENGINEER, 








A.C.G.1., now chief designer with lead 
r 


DE cree S similar st F 
DRA SMAN in sqacen or Mi aa dress, 
Pov 0. T ingineer Office. P6970 B 








JONGINEER (Age 23), Five Years’ Apprenticeship 

v ote kits Posrriete” ra ee ae 
rience Lea —Address, 71 
The Engineer Office, Te a j 





UNDRY FOREMAN REQUIRES SIT; Age 38; 
iron and brass, gen, eng. and jobbing. loam 
w offered.— Ad 


late and mach. State 
Peoss, The Engineer Office B 


MISCELLANEOUS 





are LARGE BUYERS of USED 


ee ERS 
EN raat PP 
P6918 1 


RAPS and other SEED OILS.— 
ihe Engineer Office. 





Ett INEERS, with Assured red En UL of 29 
UF ACTURING 


vith eg shan 
machine 





(Chemical or Scientific) SPECLALI- 
a MANUFACTURED and 
w. Smith and Son, Bookstall, 

I 


Bae 


— ED. = 





PANISH ORES AND MINERALS.—Pyrites, Iron, 





IF YOU REQUIRE 
DIVIDING HEADS for MILLING. 
ROTARY TABLES for 

SLOTTING | and MILLING, 


THE WHEELER t MNFG. C co. O. Ltd., 
oe, Oe 





PATENTS 


PATENTS AND DESIGNS . 





1907 AND 1919. 


TURBINE GOVERNOR. 
HE BRITISH LETT 
PATENT No. 115,802 are PARED to SELL 


the PATENT or to LI SE 
work under it. It relates to the governing of 
b or. 0 engines and compfises mechanism 
which the governor is driven through variable-speed 
friction gearing. _ 

Address : ee “O. a Ee 

111/112, Hatton- 2, 
London, E.C. 1. 

Inventions and Ideas Developed 
Ex --4 ey Experts (late of 


1581 





ATENTS SOLD, 

Financed and 

Viekers Ltd., B.Sc., M. 
8 confi 


and PARTNERS, 60, Queen Victoria-st.. E.C. 4. 
Cent. 3864. P6995 H 





TOREKEEPER (Experienced) SEEKS an EN- 


GAGEMENT (any capacity) ; organiser, 
capable of controlling all stores depts.—Address, 
P6987, The Engineer Office P6987 B 





PARTNERSHIPS 


ENGINEERING 
PARTNERSHIPS 


BUSINESSES, 
Wheatley Kirk, Price & Co., 











46, Watling Street, Lood Street, London, B.C. 4 
Rytebiiched wey gna 
gy 8 Mt ay First-class Terhstoal and Prac- 
tical training in mechanical ine engineer- 
ing, having experience with turbine hinery, 
water- tube. boilers and internal com 
DESIRES to get in TOUCH with an 
¢ G ENGINEE with a view to 
'ARTNERSHIP.—Address, P6972, The Engineer 
Office. 972 © 





to want well-established bust 
al to str — ,incomes. We prime @ paper 
usiness . free. a pring nvestors and 
GULEDIA®, “, | ye 1. For all 
or 
sdyoated mee, regres gi. 1594 ¢ 





PROPRIETOR of BRITISH PATENT No. 
133,007, dated 
a eg Cash 
NTBRING into ayy 
on reasonavle terms 
pose of NPLOITING ‘the above patent and ensuri 
iy at working in Great Britain.—All PA uiries 
be addressed, B. SINGER, Steger ding, 
Chreago, Illinois. E70 H 





MACHINERY, &c, WANTED 


aurTep. FOUNDRY PLANT, Including = 
BLAST ROOM, several jolt ma- 











ehines ; 7 wane purchase complete plant if verviceable. 
—Address, 1590, The Engineer Office. F 
WwW D, i or New Condition, Modern 
Vari sites of machines up to &ft. in diameter, Novel 
zo im Various sizes of rare up t ft. mn dia- 
. Worm gears in ote ines up to 
BINDING MACHINES, address, mal: 
a —Address, 1589. Engi- 
fice. 1580 F 
Ww: eat DIESEL ENGINE of 
oe. SEC P: ~ in first-rate con- 
vu Ry ice “ce a. bog eal 1610, 
. » mi ° —_ 5 5 
eke ci nse 1610 F 





SO LECTRI CAL Dae 
ad up, ton from ait f 


ne. rine See Tequired, voltage 
aehddress, 1508. ee = ad “er 





oF xs. 23, 1999 
MACHINERY, \c., WANTED, 








B ROWER (Sens and ieee fy Type) REQ Bare =. , About ist 18tt. 
ert vd fell pat te statng 
od fll hice, aan BA LACE 
eons r 
OMPIBTE PLANS ik BOTOR REP. : 
C O Lathe, Pilla p to liin., mery weil: 
Screwing Tackle, Power Saw. &c.; new condit 
Address, 1618, The Engineer Grice. Htton 
Rie? for Quarry Work, SEC OND. 
ib. F.B. RATLA, FISH-PLATES an. oan” 
t 20 Radeon offers, P6073, " Thee BOLTS 
Office. Poo r 
ae 





ReGirtiss IMMEDIATELY. 1000/1200 HP 
GINE, coupled ailirect to 
*-Phase. 3000 


Volts, 2: 

Aureuwarow mh o Period 
50K felts D.C, 60 

SET, Beiliss and Morcom preferred eG 


Address, 1551, The Engineer “Omes. 1551 P 





a 
TEAM-DRIVEN TRON CRAFT WANTED for Sand 
‘ Dredging.—Address particulars, 1624, The gi. 














neer Office. 1624 
HE ABERTILLERY and DISTRICT WATER 
BOARD REQUIRE about TWO DOZEN SIDE 
TIPPING and SIX END-TIPPING WAGONB, 3¢. 
wuge, all in good gondition—-Apply, JUPY, Engineer 
idland Bank Chambers, Newport, Mon. 1622 P 
FOR SALE 
i 
TR COMPRESSORS—IN STOCK. ’ 
BRAND NEW INGERSOLL, enclosed opi. 
zontal, belt driven, 464ft. to 100 Ib.; £300 , 
ROBEY vertical, belt driven, 2 cylinder 400ft. to 
100 Ib., could be coupled to electric motor or steam 
ongipe, 300-350 revs.; £280. 
SENTINEL, 250ft., 100 Ib., vertical, steam driven - 
INGERSOLL, 600ft., 100 Ib., horizontal, 2-stage, 


steam driven; £34 
BOILERS—IN STOCK. 
a. by 7ft. 6in,, Adamson, Lancs., Bennis stokers, 


£300. 
tet by 4ft.. 





vertical multi-tube, 80 1b.; three at 
each. 
10ft. by 4ft. Sin.. Ransome, 1918 boiler, 100 }b., 
similar to Cochran; & 
am Gin. by 3ft. “éin., Hindley type, 1917, 100 Ib: 
oft. Sin. by Sft. Sin. Hindley, 80 1b.; £60. Re 
tubed by makers 
STEEL CHIMNEY, 100ft. high by 4ft. 6in. dia, 
gnc + £1 
e,: -Gallon . SECTIONAL TANK, £750; by 
ee 1915 
iw Fn ROBEY PORTABLE STEAM 
ALEX. ‘WAMMOND, Bo Boxted, Slough, 1591 « 
ms, FEROS, One See? re racity 283 
baton. ig 
“S. to sealtay Moore 43 





CONOMISERS and BOILERS ap t 200). 
rocee Fans, 48in. dis; 


pressure ; 
Bteel "Chimneys. and I20f. high; also Large 
afl of 8 “Piping, Valves, Dampers and 


10- Spindle Drilling Machine, Capstan Lathes, City 
Grinders, Roots Blowers, alr Com rs, steam 
Electric re Set, 11 ra .» by Vickers ; 
Motors. Tanks, all 

rders bui wilt a, 36r * ota rota. by 30in. deep ; 

H Girders, 10 by 5 by 20ft., My by y .18ft.; 
and Ceanneie ; : ” Quantity oa New Pitch Pine 
== lar Glenboig Fire-bricks 
for lining tel 


witths, nt uae 


RB DISPOSAL, PHOTOSTAT MACHINE (No. }), 
for prints 14in. by supe... ts in perfect condition 
be seen working. Ap tment — any time.— 
Address. Pt P6951, The Engineer P6951 @ 


ARD BOILER 


WARD. Be we ag eR, ENGI. 


18 6 








me IMMEDIATE SALE AT A VERY LOW 


URE 

ONE VERTICAL CROSS-TUBE BOILER, by 
Cradley Boiler Co., 7ft. by 8ft., lagged, complete with 
Donkey Pump, 100 Ib. working pressure ; maker's 

date 2/5/18 
ONE PORTABLE CRANE, 2 tons, lattice jib. with 
for —s apd separate lifting gear, 

base by sft 


by Keith-Black- 
mw, driven direct by Fr H.P. Levis fiat twin, com- 
p.ete unit. 


ONE NIBBLING MACHINE, 2ft. 6in. radius. by 
Barton x on beavy cast iron stand. i 
ONE LECTRIC VENTILATOR, by Keitb- 


Bl sexe, 2 
E, BLECPRIC BLOW, ERS, by Langdon 
je, Sith ‘olts, 1440 revs., fan 


bize No. 7, heavy ) on capt tron awe Dia 
BR - 





BENTLEY, 59, Grececharch 
street, E.C.3. Avenue ion 1638 @ 
OR SALE at Milton 
Fo iwo LANCASHIRE Wee “BOILE RS with 
fittings: ma Tangyes ; size, by Tit. 


Two H.P. TANDEM Reg | 
vey meow F nines. Frit and 23in. by 36in 
to Three-throw RAM PUMPS; size of rams, Sin. 
ww ee ENGINES, 15 H.P. Tangyes ; 
10}in. 2 22in.; coupl to THREE DOUBLE: 
A IMPS. Nantes two oe. stroke, 15in. a 

ONE SIMPLE ay eT 5 
Sin. West aca; ; qoanessen to 4 CONDENSER for 
above , Sin,; stroke. 

TWo SMALL A AU STLIAWY ENGINES and TWO 
BOILER FEED P 

All STEAM PIPES. PSjUCTION PIPES &c., 
nécted with above plant, which ts tn good condition : 
have been working So date against pressure on main 

275 Ib. Tr square . 
* tne Two Tandem Compound would make excellent 
mill 

Tesdeee endorsed ‘ Machinery,”” to be sent to the 
ENGINEER, Milton Waterworks, near Derby. 1536 6 





R SALE.—Gisholt VERTICAL BORING and 
TURD 2in. 





No. 

DUPLEX (CHINE. 

No. 2 La Pointe BROACHING G MACHD 

pa d Johnson at AUROMATICS. 

PL. Sin ¢ UNIVE RSAL G 

,- - A arses, The ay 1535 @ 

OR SALE, ONE Paxman BCONOMIC | a! 

Se ee 
4 works, a fe rate ares, Bais aac 
i a 

fue. te e doubie spring | loaded safety valve and fee! 
check v th brick seating and flues . 
rear, with ‘steel inca Soft. high by 2ft. in. 


iaarees. P6933, The Sagianw Office. P6933 o 








OR SALE, ECONOMIC a pe oes sft. .- 


1201 
¥ working DP 12 
aal fattings, Benais ne atoker gear 
= ye we elt hes only worked 12 months.— 
Address, 1467. The Engineer Office. 1467 @ 





ND-HAND 2-8-TON TROPEN 
BLOW, “ 

with lowest pl 1584, 

Office, Buk. 1684 F 





For continuation of For Sale Adver- 
tisements see page 3 











)-HAND 
BOLTs 
Eng 
973 » 


Lokers, 
ree at 
00 Ib, 
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internal Combustion Heat Losses 
and Specitic Heat of Working Fluid. 
By WM. J, WALKER, Ph.D., University College, Dundee. 


‘THE complex nature of the phenomena which occur 
during the explosion and combustion of gases in a 
constant or variable-volume vessel renders the problem 
of separation of each constituent factor concerned in 
such combustion a baftiing and well-nigh impossible 
one. So far as its engineering aspect is concerned, 
however, “it is possible, . . . by explosion 
experiments to deduce values of the apparent or 
effective specific heats, which, in so far as they approxi- 
mate to the conditions actually existing in the gas 
engine, may be of greater practical utility than the 
true specific heats would be if they could be inde- 
pendently determined.”? It is from such a point of 
view that the problem is considered here, the article 
being written principally with the object of drawing 
attention to one feature of explosion and gas engine 
experiments which does not appear hitherto to have 
received much, if any, consideration. The feature 
in question relates to the extent of transparency of 
the combustion products of a normal mixture to its 
own radiated heat. 

The principal constituents, the specific heats of 
which are of most importance, are air, CO,, and H,O, 
and the methods of measurement which have been 
chiefly adopted ere three. 

(1) Constant pressure method. 

(2) Constant volume or explosion vessel tests. 

(3) Both pressure and volume variable. 

The classic results in these three methods are those 
due to Regnault, Mallard and Le Chatelier, and Clerk 
respectively. More recently results by the second 
method due to Pier and Bjerrum in Germany and to 
Professor David in this country have been published, 
and also by the writer using the third method not 
on the same lines as Clerk’s famous zig-zag experi- 
ments, but on lines the theory of which is based both 
on the pressure-volume relationship during adiabatic 
expansion and compression and engine 
thermal efficiency results.* 

Professor David, in his explosion experiments,® 
determined the radiation losses by bolometric measure- 
ments, and the conduction losses by means of a grid 
of highly polished silver sheet mounted upon a 
backing of linoleum and placed upon one of the end 
covers of the explosion vessel, the rate of variation 
in electrical resistance of the grid being a measure of 
the rate of its heat absorption by conduction. The 
results of the experiments conform to expectations 
only in the case of the radiation losses which were 
found to be proportional to the fourth power of the 
temperature and so were in accordance with Stefan’s 
law of radiation. In the case of the conduction losses 
the somewhat astonishing result appeared that they 
also were approximately proportional to T* over gas 
temperatures ranging from 2000 deg. Cent. to 1750 deg. 
Cent. absolute. Down to 1500 deg. Cent. absolute, 
the losses were more nearly proportional to T*, and 
below that the proportionality followed the T* rela- 
tion. No explanation appears to have been put for- 
ward to account for this apparent departure from the 
usual linear temperature law for heat conduction. 
The writer's view is that the conduction loss, as 
measured, was, in all likelihood, largely a radiation 
loss. His reason for taking this view is that,,there 
is at least some probability that the low absorption 
value of the silver grid for radiated heat is not main- 
tained at the high temperatures. It may be that 
experimental evidence exists for or against this 
tentative explanation, but the writer is not aware 
of any. Whatever the reason for this unusual relation- 
ship between temperature and apparent heat conduc- 
tion loss, however, it seems highly probable that it 
will be ultimately traceable to a radiation effect of 
some kind. The fact that the temperature index 
diminishes so rapidly with temperature lends itself 
to this view. 

It is frequently stated that the gaseous medium 
of closed-vessel tests is highly transparent to its own 
radiation. The writer questions this assumption for 
two main reasons. First, that the diathermancy of 
the gases will decrease with increasing density. This 
explains the apparently lower values of specific heat 
at the higher densities. The reason for the relatively 
high explosion pressures attained by Professor Petavel* 
in his experiments thus lies in the diminished radia- 
tion losses at high densities. In the case of any gases 
consisting of particles of H,O, the interception ot 
radiated heat by such particles must, at least, be 


also on 


appreciable. Indeed, the fact that the specific heats 
at constant pressure and constant volume may be 
written 
dK, 2. (@V 
(aP),> - 7 (ra), 
and ¢ K.\ _ d* =) 
AV I_ ad T?/, 


respectively, is a strong argument against any varia- 
tion of specific heat with density at high temperatures, 


1 Prof. Callendar. 
Engine,” Vol. I. C 

* Proc. 1.M.E., Dec., 1920, pp. 1307-1308. 

5 Phil. Trans. A. Vol. CCXL. Proc. Roy. Soc., Vol. XCVIIL 
Phil, 5% May and Sept., 1920. 

* Phil. Mag. and Roy. Soc. Proc., 1902. 


See p. 362, “ The Gas, Petrol, and Oil 
rk. 


since the departure from the usual gas law at such 
temperatures can scarcely be to the extent required 
to make the argument. valid. 

The second reason for non-belief in the high trans- 
parency of the gases to their own radiated heat is 
based on the conviction that, during the first half- 
second of the explosion, at least, heat losses in closed 


tests. Here the effect of initial turbulence enters at 
once to modify results. In a series of gas engine tests 
by Professor A. H. Gibson and the writer*, the 
result was demonstrated that the effective conductivity 
of the gases was proportional to the speed of the 
engine. In explosion-vessel tests, turbulence before 
ignition does not exist, and it appears unlikely that 


vessel tests are almost wholly radiation losses. This | ignition itself produces that scrubbing action of gases 


conviction is upheld principally by the fact that test 
results on explosion vessels of different dimensions 
can be thereby reconciled. For high transparency, 
total heat losses on this view, should, in explosion- 
vessel tests, be proportional to P. Actually they are 
not so proportional. Various figures put forward by 





on the surfaces of the vessel which is the determining 
factor in heat loss from gases to a metal wall. Thus, 
while the proportion of radiated heat will remain 
practically constant under given conditions of mixture 


| strength and compression ratio, the conducted heat 


will increase directly with speed. This must not, of 


different experimenters, for the value of the index | course, be read to imply that an engine of 2000 revo- 


n in the relation 
Total heat losses o< I” 


all agree that n is less than 3. If heat losses in such 
closed-vessel tests are practically all radiation loss 
at the outset, as the writer contends, high trans- | 
parency would give the P law. 
argument against this is that heat conduction losses | 
will be proportional to /*, and so, in effect, will reduce | 
the index n to some value between 3 and 2. It will be 
shown here, however, both from experimental and 
analytical evidence that this reduction in the value 
of n is explained by relatively low transparency of | 
gases to radiated heet, while holding at the same time 
that the initial conduction loss in closed-vessel tests 
is practically negligible. 

Taking analytical evidence first, assume Fig. 1 to 
represent the cross section of a spherical explosion 
vessel. If the diathermancy of the gases is something 
less than unity, then there will be a spherical region 
in the centre, the radiated heat of which shall never 


reach the walls as such. For low diathermancy 





Fig.1 


INTERNAL ENERGY IN FT.-LBS. PER 18/10" 


HEAT LOSS PER UNIT AREA 





i 
“THe Enomnece” r, 


values this spherical region will be relatively large. 
From Fig. 1, therefore, the radiated heat reaching the 
walls will be proportional to the volume of the 
spherical shell of gases of effective radiative power 
contained between the radii r, and ry. For any size 
of vessel it may be assumed fairly safely that, under 
otherwise similar conditions, the value of 7, — rg, will 
be constant. Total heat loss by radiation should 
therefore be proportional to 


SD 3 
hon ‘> 


DS ath ‘ 3 
oc r,* — (1, c) 
x 3rfc-3r,c +e 
B.. & 


Heat loss per unit area oc A ye 
1 


1 
where A, B, and K are constants. 

The full line of Fig 2 indicates graphically the 
consequences of such a theory down to the limiting 
condition that r, = c, and bears out generally accepted 
results. The dotted line to the left of the full line 
curve is intended to illustrate the fact that the P law 
should hold up to the point when r, becomes equal 
to c. There does not appear to exist, however, a 
wide enough range of explosion tests on vessels of 
different dimensions, which might negative, or other- 
wise, the reasoning from which the curve has been 
deduced, although it is corroborated to some extent 
by Callendar’s flame experiments® for which it was 
shown that up to flame diameters of 3 cm., the radia- 
tion loss was found to be proportional to volume. 
Reliable tests are still required, howevér, on spherical 
explosion vessels of small radii, and also on long 
narrow cylindrical vessels. 

It is instructive at this point to turn to a survey 
of engine tests for comparison with explosion-vessel 








8 Proc. R.S.A., LXXVIT, p. 400. April, 1906. 


The only possible | degree of turbulence effected thereby. 


lutions per minute will have, in the same period, ten 
times the proportion. of conducted heat as would pass 
| through the walls of an engine running at 200 revo- 
lutions per minute. Everything will depend in each 
case upon the design of the induction system and the 
In the same 
engine, however, without alteration of valve settings 
or throttle opening, it may be said that the amount of 
heat lost primarily by conduction is proportional to 
some direct function of the engine speed. The jacket 
water heat, however, it should be observed, is the 
sum of the radiated and conducted heat. 

In engine tests it has been found also that, in 
general, the heat losses per square foot of cooling 
surface, during explosion and expansion, are approxi- 


| mately proportional to /* where n has some value 


between .5 and .6. For total heat loss proportional 
to volume, n should here be equal to unity, but the 
departure from this proportionality is not due wholly 
to the same cause as in the case of explosion-vessel 
In the engine tests, effective cor luctivity of 


tests. 


ABSOLUTE TEMPERATURE °C.abs. swam» se 


gases enters also to diminish the value of n to the 
above figure. It is probably for this reason that, in 
engines of aircraft dimensions and speed, this relation- 
ship, namely, that heat loss per unit area is propor- 
tional to U* or I* still holds. It is a moot point 
whether it would do so for small spherical or narrow 
cylindrical explosion vessels of the same order of 
dimensions, the initial effective conductivity of the 
gases under the static conditions holding in such 
vessels being, according to the present view, prac- 
tically nil in relation to radiative power. 

Asa result of the aforementioned experiments by 
the writer, supplemented by oil engine test results, 
the derived values of the specific heats. at constant 
pressure and constant volume are 

K, = 316 .0623 T foot-pounds per pound per 

deg. Cent. 
.0623 T foot-pounds per pound per 
deg. Cent. 


K, = 220 - 


The internal energy line based on these specific heat 


| values is shown by the full line in Fig. 3. The remain- 


ing lines are derived from various authorities, as 
indicated below : 

Curve 2.—K, = 212.8 4 
B.A. curve}. 
Curve 3.—K, = 245 
Curve 4.—K, = 233 


.1056 T [Wimperis from 


.0714 T [Sir Dugald Clerk]. 
-07 T [Professor David]. 
Curve 5.—K, = 220 .0693 T [Pier and Bjerrum]. 
Curve 6.—K, = 217 + .0575 T (Dr. Langen]. 

The large discrepancies between these different 
values are somewhat disconcerting. The writer's 
values are slightly higher than those of Langen, one 
of the German authorities, and slightly less than those 


°1.M.E. Proc.. May, 1916, 
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of Pier and Bjerrum, but are definitely less than the 
first three. 

In a series of gas engine tests using different 
compression ratios,’ the writer caleulated the effi- 
ciencies from the formula 


te wer A ) 


} 
, =<] . 4 ‘ 
’ | aif \! g 1) (1) 
where om A) as derived from the formule 
K, =A+ST 
Ss 
and \ B! K. = B+ST 


T. being temperature at the beginning of compression 
and a being the explosion ratio 
Pressure at end of explosion 


Pressure at end of compression 





pln 316 . _ .0623 _ 
faking m 330 * 1.435 and \ = -_ . 000283 


as derived from the specifie heat values of Curve 1, 
the relative efficiencies were found to increase pro- 
gressively, at full load, from 88 per cent. at a 5.17 
compression ratio to 94 per cent. at a compression 
ratio of 6.62. Sinee the close approximation of 
formula (1) to variable specific heat theory is not in 
question, it does not appear possible that \ can be 
rouch higher than the above value. Otherwise, little 
loss in efficiency can be accounted for by departure 
from the ideal constant volume cycle. The reason 
for the close approximation of the actual cycle 
efficiency to the ideal efficiency, at the higher 
compression ratios, is, probably, the closer con- 
formity of the actual cycle to the ideal cycle at the 
higher ratios. 

More recently Professor Dixon and others have 
measured the specific heats of CO,, N,, and air® by 
measurements of sound velocity in the medium, and 
in each case their results come out slightly lower than 
those of Pier and Bjerrum, and are, in fact, practically 
coincident with the writer's values. This method of 
determination is the only one which does not suffer 
appreciably from effects due to heat losses, either by 
conduction or radiation. No reference appears to 


have hitherto been made to these tests in connection | 


with internal combustion engine theory. 





The Wireless Equipment of Aircraft. | 


THE application of wireless telephony to aircraft 
has proved an immense advantage. 
communication not only between the machines and 


ground stations, but also between 


with wireless installations. Naturally, the degree of 
perfection that is now obtained has involved much | 
experimental work and investigation, for it is not | 


difficult to see that the transmission of speech to and | 


from machines in flight presents certain obstacles 
which are not met with under more ordinary condi- 
tions. Unless, for example, ‘special precautions are 
taken, electrical interference from the ignition 
system of the engines will produce a noise in the 
telephones which will completely obscure the loudest 
signals, because each sparking plug is connected to a 
fair length of high-tension cable, which, together with 
the spark gap, forms a low-power transmitter, which 
radiates short waves of a highly damped nature. 
Engine and wind noises have also proved an obstacle 
to the transmission of articulate speech. But the 
fact that the Croydon wireless aerodrome station has 
been in successful operation for a considerable time, 
and that other similar stations are also at work, 
shows that these and other difficulties have been 
overcome. At Croydon there are two wireless stations, 
one for direction finding and the other for radio- 
telephonic communication with the aircraft. The 
object of the direction-finding station is, of course, 
to take bearings on aircraft whilst in flight, and these 
bearings are transmitted to the machines by means 
of wireless telephony. The arrangement of the 
direction-finding aerial is shown in Fig. 1, whilst Fig. 2 
shows the transmitting aerial, Fig. 3 the low-tension 
switchboard and motor generators, Fig. 4 the trans- 
mitting apparatus, and Fig. 5 a standard Marconi 
direction finder and receiver. On the right of the 
latter picture a wave meter is to be seen, and just in 
front of it is a telegraph key. 

The Marconi aircraft 14-kilowatt ground stations are 
designed to enable a subscriber on a land line telephone 
exchange to communicate with a machine in flight, 
when the station then acts as a relay. Furthermore, 
by means of a direction finder the bearing of any 
machine in flight can be obtained, and use may also 
be made of the directional properties of the receiver 
to eliminate interference from other directions. The 
equipment is designed to transmit on a normal air- 
craft wave length of 900 m., buat the equipments 
can, of course, be designed to work on other 
wave lengths if desired. Continuous-wave and 
interrupted continuous-wave telegraphy may also be 
carried out. The station is therefore well suited to 
serve as a large control station at a terminal aero- 





*77.M.E. Proc., Dec., 1920, p. 1307. 
8 Proc. Roy. Soc. A., Vol. 00, 1921. 


requirements of aircraft communication. The maxi- 
on many factors, but provided all aeroplanes are 
equipped with proper receiving apparatus, stations 


speech over a distance of 250 miles. At night, and 
| particularly in cases where an earth screen is used 
| instead of the usual buried earth connection, con- 
| siderably greater ranges can be obtained. 

The transmitter—see Figs. 3 and 4—consists of 
four main parts, the low-tension supply, the high- 
tension supply, the high-frequency circuits, and the 
control circuits. The low-tension supply is derived 
'from a motor-driven alternator—see Fig. 3—the 
| motor being, of course, designed to suit the supply 
|available. The alternator generates 300-cycle alter- 
nating current at a pressure of 200 volts, and feeds 
the primaries of the power, and the valve lighting 
transformers. A switchboard fitted with variable 
chokes serves for controlling the alternating and 
direct-current supplies, and with the aid of a special 
switching system the two sections of the primary 
power transformer may be connected in series or 
parallel, so that the set can be worked within wide 
power limits. The filaments of the transmitting 
valves are heated by low-tension alternating current 
from the secondaries of the filament transformers, 
variable iron chokes being inserted in the primaries 
for regulating purposes. The high-tension supply is 
obtained by rectifying the high-voltage alternating 
current which is derived from the secondary of the 
power transformer. Two valves of the two-electrode 
type are used for this purpose, and the rectified 
current is first smoothed out by a system of iron-core 
chokes and condensers, and is finally conducted to the 
anodes of the oscillating and control valves. In the 
high-frequency circuits there is a single three-electrode 
valve together with a reaction coil, reaction condenser, 








As a means of | 


the machines | 
themselves, the radio telephone is now employed | 
with marked success, and most of the aeroplanes | 
which ply between Croydon and Paris are equipped | 


drome, and is capable of effectively fulfilling all the 


mum range of any wireless station naturally depends | 


such as that at Croydon can transmit good and clear 


double the frequency of the alternator, the whol. 
system being under the control of a Morse key. Con 
timuous-wave telegraphy is effected by means of » 
relay, which interrupts the grid and high-tensiv,, 
circuits of the oscillator valve simultaneously. Whe), 
the key is at rest a low-frequency choke is inserted i), 
| series with the filaments,so that their brilliancy 
constant during -transmission. For the purpose of 
putting land line speech on the wireless circuit 
voice amplifier may be provided, To render tly 
system immune from electrical noises the transmitt«; 
is designed so that it may be controlled from a distan) 
point, such as at the receiving room, undergrounc 
cables connecting the transmitter to the control gea: 
Furthermore, in order to ensure safety for th: 
operators and the apparatus, various ingenious device- 
are used. 

An automatic starter with a delay action relay 
prevents the transmitter being switched on before t}i 
generator has attained full speed, and the action o 
opening the gates of the high-frequency unit auto 
matically cuts. off all the power and discharges tli 
condensers, 

The direction finder, which installed in thy 
ground dircction-finding station, provides a mean 
for accurately determining the plane of signals ani 
the absolute direction of reception. The Marconi 
aperiodie aerial system and tight-coupled search coi! 
is eombined with a loose-coupled jigger. A high degre. 
of radio frequency amplification is provided, and the: 
is also a two-stage audio frequency amplifier or note 
magnifier. The instrument is sufficiently sensitive t. 
enable it to be used for ordinary reception, and unde: 
favourable conditions aircraft signals may be picke«| 
up during the day at a distance of 300 miles. Tl« 
directional properties are of considerable value in th 
presence of jamming, but under normal condition- 
and for * stand-by "’ all-round reception is preferable 

The change from directional to all-round reception 
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FIG. 1--ARRANGEMENT OF 


grid leak, and grid condenser. The inductance to 

which the reaction coil is coupled and to which the 

plate of the oscillation valve is connected forms the 

aerial tuning inductance and constitutes an auto- 

coupled circuit or a separate winding providing an 

inductively coupled arrangement. In the latter case 

the lower end of the aerial inductance may be con- 

nected to an earth screen instead of to the usual plate 

buried in the earth. The earth screen is a system of | 
wires supported at a height of 6ft. or 7ft. above. the 
ground and extending the full length of the aerial. | 
By the use of the earth screen the effective range of 

the transmitter is considerably increased. The aerial 

system shown in Fig. 2 is supported by a pair of 70ft. 

sectional steel masts, or, alternatively, by two self- 

supporting steel lattice work towers of the same height. 

Provision is made for three kinds of transmission, 

viz., speech, interrupted continuous waves, and con- 

tinuous wave telegraphy. In order that the speech 

may be effectively impressed on the outgoing wave, 

three control valves are uséd in cascade, to amplify | 
the current variations set up by the microphone under 

the influence of the voice. 

There are two methods of impressing speech on the 
outgoing wave, one being known as the absorption | 
or damping method, and the other the choke control 
method. In the latter case the control valve varies 
the high-tension supply to the anode of the oscillator 
through the sub-control valve, whilst absorption or | 
damping control is effected by the same two’ valves 
acting on the aerial circuit, the amplitude of the out- | 
going waves in this case being varied in accordance 
with the conductivity of the control valves, which in 
turn is influenced by the voice. Interrupted con- 
tinuous-wave telegraphy is carried out by cutting 
in and out the smoothing condenser in the high- 
tension supply circuit, thus varying the current ' 
supplied to the anode of the oscillating valve at 
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DIRECTION FINDING AERIAL 


is made by means of a switch, and the change ix 
brought about instantaneously. The circuits are 
equally suitable for the reception of spark, tonic 
train, telephony or continuous-wave signals, but in 
the latter case a local oscillation generator must be 
included in the installation. The complete direction 
finder, which is illustrated in Fig. 5, consists of a 
strong teak case, containing eight components fitted 
in separate compartments. Each compartment is 
lined with copper, and is thus screened electrically 
from its neighbour. The components comprise the 
direction finder—Fig. 6—the aerial tuning condenser, 
the transformer panel—Fig. 7—the jigger condenser, 
the jigger panel—Fig. 8—the control panel, the 
amplifier unit, and the double-note magnifier—Fig. 9. 
Each unit is built up on an ebonite panel, corre- 
sponding in size to the top of its compartment, and 
electrical connection to each compartment is macle 
by a row of small screw terminals covered by an 
ivorine plate. Any component can easily be removed 
for inspection and cleaning without disturbing the 
remainder of the gear and without breaking any 
soldered joints. By operating the wave-changing 
switches mounted on the instrument three ranges of 
wave length can be obtained: (a) 300-750 m.; (6) 
700-2000 m. ; and (¢) 1800-4500 m. (approx.) 

In the Marconi system of direction finding move 
ment of the aerials is unnecessary, and they may 
therefore be of sufficient size to ensure highly efficient 
directional reception. A standard equipment is 
shown in Figs. 1 and 10, from which it will be seen 
that two triangular aerials are used, their centre lines 
being on the same vertical axis and their planes at 
right angles to each other. The central mast is 70ft. 
long, whilst the inclined limbs are 92ft. long, end the 
horizontal limbs 140ft. long. The latter are broken 
at the centre, and are led down to the instruments in 
the manner shown in Fig. 11. If the receiver be re- 
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quired to work in conjunction with a local trans- 
mitter (in which case the latter will be remotely con- 
trolled from the receiving house) arrangements are 
made so that during the transmission periods the 
direction-finding loops are connected together and 
earthed. This can usually be done directly through 
the send-receive switch, but when this is imprac- 
ticable an earthing relay is required. The directional 
finding component, or ** radio-goniometer ’’—-shown in 
Figs. 6 and 12—is mounted on the lower panel at the 
extreme left of the instrument, and by connecting 
the four ends of the acrial loops to the terminals 
provided on the instrument box, eacl: of the two field 
coils of this component is inserted in series with its 
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windings, the jigger coupling coil, the oscillator 
coupling coil, and a three-position wave-changing 
switch. The jigger coupling coil varies the coupling 
of the aerial circuit to the secondary windings, whilst 


the oscillator coupling coil provides for reception by | 
the beat method. The amplifying detector—shown in | 


Fig. 5—is mounted in the centre of the upright 
portion of the teak case, and it has seven valves, six 


of them being of the “V 24” pattern for high- | 


frequency amplification, whilst the seventh valve, 
which is of the *‘Q” type, acts as a rectifier. The 
circuits are similar to those of the standard Marconi 
type 55 amplifying detectors, but the filament resist- 
ance and the potentiometer are mounted on a separate 











FIG. 2—TRANSMITTING AERIAL AND EARTH SCREEN FIG. 3—-MOTOR GENERATORS AND SWITCHBOARD 


wrial system as shown in Fig. 10. The two field coils 
Fig. 12—are mounted at right angles and form 
independent primaries of a high-frequency 
transformer with a rotable secondary search 
oil. The aerial tuning condenser is of the variable 
capacity ebonite type. It is situated next to the 
direction-finding component on the lower panel, and 
« connected in parallel with the search coil for the 
hort-wave range and in series for the ranges (6) and 
c) referred to above. For the latter range extra 
capacity is provided in the form of block condensers, 
which are brought into circuit by means of a three- 


see 
two 
or 


point switch which is mounted above the main 
condenser 
The transformer panel—shown in Fig. 7-~—con 
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FIG. 4--TRANSMITTING APPARATUS 


transformer elements 
the three ranges and the corresponding ‘* sense *’ 
resistances, together with the three-way stand- 
by, sense and direction-finding switch and wave- 
changing switch. The particular transformer in 
use determines the wave range obtainable, and is 
selected by means of the wave-changing switch. On 
the right of the transformer panel is a second variable 
capacity air condenser for tuning the amplifier circuit, 
the adjustment for the various wave lengths being 
given on a chart supplied with the instrument. 

The jigger panel—shown in Fig. 8—occupies a 
position on the extreme right of the instrument below 
the note magnifier, and it comprises three jigger 


sists of three air core 


for 





control panel to the left of the amplifier, and are 
operated by a rotating gear instead of a sliding gear. 
After the amplifier has been put into operation it is 
rarely necessary to adjust the potentiometer or rheo- 
stat, but they provide a convenient method of redue- 
ing the strength from near-by or high-power stations, 
for in such cases the filaments of the valves may be 
dimmed and the potentiometer may be moved away 
from the most sensitive position. 

The double-note magnifier—shown in Fig. 9—is 
situated on the right of the amplifier component and 
magnifies the low-frequency currents delivered to it 
by the amplifier in one or two stages. Between the 
two valves there is a control switch, which has threo 
positions. The first simply passes forward the signals 


received by the amplifier, while the remaining two 
provide for single or double amplification as required. 
The ebonite handle in the centre of the panel controls 
the filament current of the two valves, and the two 
sockets on each side connect up the telephones. 
Coming now to the method of operation, a bearing 
on a transmitter from which signels are being received 
is obtained in three stages, the arrangement of the 
connections for each being shown in Fig. 13. In the 
first position the signals from the transmitting source 
are picked up and tuned-in, in the second the bearing 
is ascertained, and in the third position the sign or 
sense of the bearing is determined. The change from 
one position to the other is effected by means of a 


key switch, which is situated on the transformer 
panel and has the three positions which are marked 
“Stand-by,” “D. F.” and “Sense.” When the 
switch is ip the stand-by position, the mid pcints of 
the aerial loops are connected to earth through the 
primary or sense winding of the air core transformer, 
and the circuits are arranged for all-round reception 


| The electromotive forces induced in the aerials by 





incoming signals may be considered to produce two 
superimposed effects. The first, or non-directional, 
effect is due to the action of the combined loops 
operating as a simple aerial earth system. This effect 
does not influence the search coil, and it is trans 
ferred to the tuning circuits and hence to the ampli 
fying detector and telephones by means of the sense 
winding of the transformer. 

The second effect is due to the action of the aeria! 
| loops, as in ordinary loop or frame reception, and is 
directional. In this instance the resulting circulating 
currents act upon the detector by way of the search 
coil and tuned intermediate circuits. The second 
effect is relatively small, and with the stand-by recep- 
tion is practically non-directional, The act of placing 
the key switch in the direction-finding position cuts 
out the sense winding, so that the tuning circuits can 
only be affected through the medium of the search 
coil of the direction-finder component, thus utilising 
the second effect described. The direction finde: 
combines the signals received on the two aerials in 
such a manner that the movable search coil is influ 
enced when it lies in a plane corresponding to the 
direction from which the signals are received, and 
remains unaffected when lying in a plane at right 
angles. Hence if the receiving station lies in the plane 
of the aerial A—Fig. 10—the aerial B will receive 
nothing, and the search coil must lie in the plane of 
the field coil a in order to embrace as much as possible 
of the field and receive signals of maximum strength. 
If under these conditions the search coil lies in the 
plane of the field coil } it will embrace no field, and 
will receive no signals; but if the transmitter is in 
the plane of the aerial B, the signals will be received 

If the transmitting source is in a direction which is 
not directly in the plane of either aerial, signals are 
received by both, the strength of each being propor 
tional to the cosine of the angle between the direction 
of the sending station and the plane of the aerial, 
Thus the two fixed up a resultant field 
equivalent to the one which would be created by an 
imaginary fixed field coil situated between A and B, 
and corresponding to the direction from which the 
signals are received. The two aerials A and B, with 
their corresponding fixed coils a and b, are equivalent 
to an imaginary movable system, consisting of one 
field coil and one aerial, which automatically adjusts 
itself to lie in the plane of the incoming signals. The 
plane containing the sending source and the direction 
finder can therefore be determined by rotating the 
search coil until the signals are of maximum 
minimum strength, but in practice the minimum 
strength is usually taken, because it is more sharply 
defined. A pointer moving over a circular 


coils set 


or 


scale 


FIG. 5-STANDARD MARCONI DIRECTION FINDER AND RECEIVER 


indicates the position of the search coil, whilst 4 
second but shorter pointer marked ‘‘ Sense ”’ is fixed 
at right angles to the long pointer. 

With the switch in the direction-finding position, 
the instrument gives an accurate determination of 
the plane of reception, but as there are two minima 
readings corresponding to two bearings 180 deg. 
apart, no indication is given of the actual direction. 
One of these bearings is towards and the other away 
from the transmitting source, and in order to distin- 
guish between them it is necessary to bring the sense 
winding—shown in Fig. 13—into action, This 
done by putting the key on the sense position and 
holding it there, whilst the sense pointer is put first 
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at one of the previously determined minima positions _ by the receiving valves, the current being controlled 
and then at the other. A”marked difference in the | as required by the “ send-receive " switch. An accu- 
signal strength is then noted, and the cireuits are so | mulator which “ floats * across the low-tension supply 
arranged that when the pointer is in the position for | and which consequently does not actually supply 
weak or zero signals, the sense pointer will be at or | any power serves as a voltage regulator when the 
near the previously determined minimum position | generator speed varies, and also serves to smooth out 
corresponding to the positive or actual direction of | the ripple produced by the generator commutator. 
reception. Under these conditions the polar diagram | As this accumulator can be switched over either to 
of reception approximates to a cardoid, or heart shape, | the transmitter or receiver, considerable weight is 





switch, which is worked by a control handle, dete; 
mines whether the power shall be diverted to the 
transmitter or receiver, and appropriately changes 
over the aerial connections. The two remaining 
handles belong to the receiver. One controls the tuning 
condenser and adjusts the set for the correct wave 
length, whilst the other actuates a resistance for 
reducing the loudness of the speech received, when 
the machine is flying near a ground station. Th, 
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having a single minimum in the whole 360 degrees ; saved, and as the accumulator is never allowed to 
sweep cf the pointer, this result being obtained by a run down, the wireless apparatus is always ready for 
combination of the first and second effects, extra , use, irrespective of the length of the flight. The wind- 
resistance being introduced in series with the trans- | driven generator has two armatures which are 
former sense winding in order to reduce the currents | mounted on a common shaft, each armature running 
for phasing purposes. in a separate field. One of the armatures is designed 

The aircraft wireless set (typo A D2) which is made | to give a pressure of 1500 volts and a maximum 
by the Mareoni Company for use on the aeroplanes—- | current of .1 ampére, whilst the other supplies, in 
Fig. 14--is designed primarily for telephonic speech addition to the currents in the high-tension and low- 
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FIG. 10--AERIALS FIG. 11--LEAD-IN CONNECTIONS FIG. 12—-RADIO-GONIOMETER COILS 


from one machine to another or to ground stations, , tension fields, a current of 5 ampéres at a pressure 
and it can also be used for telegraphic transmission | of from 7 to 8 volts: The field eonnections and those 
by the movement of a switch mounted on a unit belonging to the low-tension armature are brought 
which carries the Morse key. The characteristic , out to a three-point socket,so that the generator 
feature of the set is that the transmitter and receiver can be quickly disconnected from the main wiring 
are contained in a single box, and is connected per- | of the apparatus if the generator has to be removed 
manently by cables to a small unit—eee Fig. 16— | from its mounting. 

which carries all the handles necessary for the control! For the 1500-volt positive connection a highly- 
of the set. This small unit, which is called the remote | insulated terminal is used, whilst the common nega- 
control, can be mounted within convenient reach of 

the operator, whilst the set itself can be stowed 

away in the aeroplane in the most convenient position. 

The remote control equipment enables a pilot to make 

all the necessary adjustments for transmitting or 

receiving telegraphy or telephony in a very compact 

space. For use in the larger types of aircraft the unit 

type of transmitter and receiver is very suitable and 

is of neat design ; but if there are any small isolated 

spaces, such as are to be found in fighting machines, 

the use of a separate receiver and transmitter is ae 7 
recommended. To meet all requirements the Marconi 

Company supplies both types of equipment. 

All the latest developments have been embodied | 
in the ‘combined set shown in Fig. 14. Elaborate 
screening is provided to obviate the noise which is 
likely to arise from the working of the magneto, whilst san eigenen 
the adoption of high-frequency amplification with 
damped transformers makes the set sensitive and 
stable. A variometer-—see Fig. 17—in the trans- 
mitter enables the wave length to be adjusted to 
compensate for the variations in the capacity of 
different types of machines and a single small accu- 
mulator serves both for the transmitter and the 
receiver. The set can be used, as described above, as 
a pilot-operated set, or, by shortening the various FIG 14—AIRCRAFT WIRELESS SET 
interconnecting cables, the whole combination can be 
mounted on a single board, when an operator can work tive pole is connected to the body of the machine. 
the set with greater flexibility than is possible when _ To eliminate noise two condensers—one of .5 micro- 
it is operated with the remote control gear, but a/ farad and the other of .25 microfarad capacity—are 
pilot can nevertheless make the equipment meet all | embodied in the base of the machine, the former 
his needs. being connected across the high-tension armature, 

For supplying the high-tension current for trans- and the latter across the low-tension armature. 
mission and the low-tension current for heating the | From the smoothing condenser the power leads pass 
transmission valve filaments, a small wind-driven on to the remote control gear—shown in Fig. 16— 
generator is used, as shown in Fig. 15, and this upon which is mounted the “ send-receive ” switch 
generator also supplies the filament eurrent required and the receiver adjustments. The send-receive 


RECEIVER TRANSMITTER 












REMOTE 
CONTROL 











AERIAL 
AMMETER 









“ 


| 
BATTERY. GENERATOR. \ FRAME 
“Tee Enciwcee” Swain Se 








resistance switch and condenser are mountad on 
a flat base, which is enclosed by a cover, and all 
delicate mechanism is shielded. The movement ot 
the handle corresponds to that of an ordinary engine 
| control, and the appearance of the unit is in harmony 
| with the aeroplane design generally. 

The remote control gear also forms a junction for 
all the wires connecting the various units. Al! 
these wires are appropriately bunched, and eac) 
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FIG. 13--CONNECTIONS FOR DIRECTION FINDER 


buach is separated by a flexible alunnuum wire 
brading which serves as a mechanical and electrica! 


| protection, and therefore helps to eliminate th: 


noise that is set up by the magneto as well as tending 
to prevent pinching or fraying of the contained wire 
As the aluminium cover is electrically connected to 
the metal flexible cable cover, complete screening i- 
obtained. By means of cables the telegraph unit 
and receiver and transmitting set are connected to 
the remote control gear, and the set can be discon 
nected by removing two plugs, one for the trans 
mitting circuits and the other for the receiver circuit ~ 

The transmitter consists of the usual oscillator, 
circuits for the generation of continuous waves. 
and the low-frequency control cireuits for modu 
lating the intensity of the waves in conformity wit) 
the voice. For the generation of the continuou~ 
waves there is a power valve and its associate:| 
reaction and aerial coils—as shown in Fig. 17. The 
aerial coil can be wound for any reasonable 
wave length, but the standard arrangement will give 


| 900 m. by the adjustment of the variometer. The 
' wire used is well stranded, and it is pile-wound ~ 


that the electrical resistance and the amount o! 
space required are reduced to a minimum. The 
variometer is mounted on the aerial coil former. 
and once it has been adjusted during the course of 
the trial flight it can always be used without furthe: 
adjustment. With an aerial of 200 or more feet 
long a wave length of 900m. can be obtained with 
most machines, irrespective of their size. By means 
of a wave length switch a certain part of the aerial 
coil can be cut in or out of circuit,so that any set 
is capable of radiating waves of two predetermined 
lengths, the standard wave lengths being 900 m. for 
aircraft work and 600m. for communication withcom- 
mercial and ship stations. The reaction coil is semi- 
variable, but once it has been adjusted on any par- 
ticular machine there is no necessity for it to be 
touched again. In the control circuits there are 4 
microphone transformer, a choke and control 
valves for amplifying the voltage variations of the 
former and superimposing them on the high-tension 
supply. This valve instantaneously arranges fo 
an anode voltage sweep on the power valve to vary in 
accordance with the voice and a maximum variation 
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of approximately double the voltage normally sup-| the coupling of the aperiodic coil, the secondary | and are connected across a step-down transformer, 


plied by the generator is possible. 
The receiver is composed of five valves, three of 


which, as can be gathered from the diagram of con- | 


nections—-Fig. 17—-act as high-frequency amplifiers, 
whilst one acts as a detector and the remaining valve 
as @ note magnifier. Current for heating the valve 
filaments is obtained from the low tension of the 
wind-driven generator, whilst the high-tension supply 


circuit is tuned, and by varying the position of the 
coarse wave-length switch in combination with that 
of the remote control condenser, the aerial circuit is 
tuned. On a standard wave length, therefore, all 
the advantages of loose coupling are obtained, but 
a large range of other wave lengths is possible by a 
simple secondary adjustment. When pushed home 


the coupling handle, which is on the left side of the 


there is no risk of demagnetising the telephones by 
the anode current passing through the note-magni 
fying valve. 

The telegraph unit is provided with a key buzzer 
and a switch. In one of its positions the key is 
| arranged to cut up the continuous waves into Morse 
signals by opening and closing the grid resistance, 
and will thus give continuous-wave transmission. In 





FIG. 15—WIND-DRIVEN GKNERATOR ON 


is derived from a battery contained in a box. A 
condenser embodied in the remote-control unit 
gives fine variations of wave lengths round about 
900 m., but if the set is used as an operator-controlled 
set, as previously described, it is possible to obtain 
wave lengths ranging from 450m. to 1000m. This 
range is obtained by the provision of an inductance 
tapping switch with three working positions, cor- 
responding to short. medium and long wave lengths, 


AEROPLANE 


box, gives a loose coupling, whilst when it is pulled 
out lower or higher ranges are obtainable. 

The whole of the high-frequency circuits are 
screened in a single box, and the aperiodic and aerial 
coils are also screened from the high-frequency trans- 
formers, thus preventing spurious oscillation and 
giving stability. Reaction is, however, provided so 
that the set can be made to oscillate and work as an 
auto-heterodyne circuit for the reception of continuous 








FIG. 16--AERIAL WINCH AND 


REMOTE-CONTROL UNIT 


the second position of the switch a buzzer replaces 
the microphone, when the control valve becomes 
operative and an interrupted continuous wave is sent 
out ; whilst the third position of the switch short 

circuits the key and puts the microphone in circuit in 
place of the buzzer, when speech can, be transmitted. 
By the simple movement of the three-way switch the 
pilot can send out any one of the three kinds of trans- 
mission—interrupted continuous weve, continuous 
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FIG. 17—CONNECTIONS FOR AIRCRAFT RECEIVING AND TRANSMITTING SET 


the finer adjustments being made by movement of 
the condenser in the remote control unit. 

The aerial coil is inductively coupled to the first high | 
frequency valve through a so-called aperiodic coil, | 
which, when loosely coupled to the aerial circuit, has a 


natural wave length equal to that of the standard | 
On tightening the coupling, how- | 


to be worked to. 


waves or can be given increased sensitivity for the 


| reception of weak signals by increasing the reaction, 


the adjustments being made by twisting a handle 
mounted below the coupling handle. The high- 
frequency transformers are very heavily damped, so 
that the reaction adjustment is fully controllable 
from the appropriate handle, and is not greatly 


ever, the mutual inductance of the aerial and aperi- | affected by wave length changes or filament bright- 
odie coil tends to bring in two possible resonance | ness. A remote controlled variable resistance enables 


points, one higher and one lower than the wave | 
obtained with the loose coupling. Thus by varying | 


the valve filaments to be dimmed if the signals prove 
to be too loud. As low-resistance telephones are used 





wave, or telephony. When the pilot gets out of his 
machine he simply removes a single plug, when he is 
completely free from all the wireless gear, and he 
removes his helmet, head receivers, and micro 
phone in one operation. The microphone is hung by a 
strap round the neck, and whilst it does not impede 
the pilot's movement it is ready at hand at any 
moment. In the design of the microphone the special 
requirements of aircraft work have been kept in view 

and steps have been taken to render engine noise 
‘harmless without impairing the sensitivity to the 
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user's voice, which is of relatively great intensity. 

It is essential to provide in aircraft wireless tele. 
phone installations some means whereby the user of 
the instrument can overhear his own voice by elec- 
trical means, for, owing to engine noises, this is other- 
wise impossible. The electrical method of listening 
greatly lessens the tendency for the pilot to shout, 
provides a check on the quality of the speech, and 
enables the pilot to decide whether his messages are 
being understood. The secondary of the microphone 
transformer is therefore connected at its earthed end 
in series with the telephones of the receiver. To 
ensure that unauthorised shall not upset the 
semi-permanent adjustments, locking devices are 
titted to the receiver reaction and aperiodic coil, and 
also to the transmitter and variometer, and these 
locking devices can only be released by means of a 
screwdriver, An ammeter is connected in series with 
the aerial, and is well insulated in order to eliminate 
the possibility of the pilot receiving a shock. In 
order to provide for emergency transmission in the 
event of a forced landing the generator is arranged so 
that it ea. be run as a motor generator from accu- 
inulaters, but this, of course, involves additional 
weight. In order to eliminate mechanical shock the 
set is fitted with lugs to which a rubber shock absorber 
is attached. 

The haniéille of the aerial winch is fitted with a brake, 
so that all the pilot has to do when letting out the 
aerial is to draw back the handle and regulate the 
xpeed at which it runs out by pressing the handle 
forward, whilst when the winch is fully wound it 
cannot run out on its own accord. 








Some Mechanical Problems in the 
Rubber Industry.* 


By H. C. YOUNG, 
General Factory Design.—The world’s largest rubber 
factories are in America, where one factory alone is esti- 
mated to handle 2,500,000 Ib. of mixed rubber, or over 
500 tons of crude rubber, per week. The average American 
factory requires 650,000 lb. per week of mixed rubber, 
requiring perhaps 120 tons of crude rubber. Outside 
America there is probably only one factory demanding 
more than 700,000 Ib. of mixed rubber per week. 

American rubber factories are mainly built in blocks of 
about 500ft. in length, and 80ft. to 100ft. wide, with five or 
six stories. This construction is adopted for the sake of 
economy, and control in heating--an important con 
sideration in a country with an extreme of climate. 
Capital cost governs the construction in Great Britain ; 
besides, experience proves that for general purposes single- 
storey buildings are the best. 

The chief points to be considered in deciding whether a 
factory shall be single or multi-storey are:—(1) The 
amount of land available ; (2) initial cost of construction ; 
(3) method of providing foundations to machinery ; (4) 
ventilation ; (5) lighting ; (6) heating ; and (7) convenience, 
with regard to the operations to be performed. 

In this country the average cost of multi-storey build- 
ings is about 30 per cent. more than the single-storey type 
equipped with the same facilities. It is curious to note 
that in America this condition is reversed, and the average 
cost of a multi-storey building is about 25 per cent. less 
than the single storey. 

Water.—A primary factor governing the choice of a 
rubber works site is the water supply. This must be 
ample, and, during the hot summer months, of low tem- 
perature. In many factories outside Great Britain, 
production is impossible during certain months of the 
year, water not being obtainable of a sufficiently low 
temperature, whilst in Great Britain itself, unless water 
of low temperature is procurable, manufacture of high- 
grade rubber goods is attended with a great trouble. 
Refrigeration has been resorted to in America, but has 
only been adopted when it has been quite impossible to 
proceed without it. The installation of large cooling 
lakes or ponds is one way of surmounting the problem, 
when it is not possible to put down more than a bore well 
of limited capacity. The highest satisfactory temperature 
at which water may pass into the factory is about 50 deg. 
Fah. A factory using 650,000 Ib. of mixed rubber per 
week will require at least 4,000,000 gallons of water at 
50 deg. Fah. and a second circuit at 66 deg. Fah. of 
4,000,000 gallons per week. 

Heating of Factory.—The most economical method of 
heating a rubber factory is by the utilisation of waste steam 
from the vulcanisers, and any other waste steam that may 
he available. As it is highly important that no back- 
pressure should be put on the vuleanisers, it is essential 
that the waste steam should be circulated through the 
heating system by means of vacuum pumps. The method 
usually adopted is to take the discharges from the vul- 
canisers into the low-pressure distributing mains, and to 
make connections from these mains for all drying and 
heating purposes, the return connections of each section 
of the drying and heating system being taken to vacuum 
pumps, which remove the air and condensate from the 
system, and return the condensate to the hot-well after the 
air has been eliminated. The discharges from the vul- 
canisers are naturally intermittent and at times give more 
than can be absorbed in the low-pressure system ; con- 
sequently, it is necessary to have a suitable arrangement 
of relief valves, which will prevent the pressure in the low- 
pressure system rising. When there is not sufficient 
waste steam from the vulcanisers, &c., to supply the 
heating and drying requirements, live steam can be 
admitted automatically through a reducing valve, to keep 
the low-pressure system fully charged. The savings 
which can be effected by the utilisation of this waste steam 
are remarkable, as instanced in five rubber mills. The 
waste steam from the vuleanisers was used for heating 
in lieu of live steam, and the savings effected on the total 
eee 
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coal consumption of the mills ranged from 15 to 50 per 
cent. The difference in the savings is explained by the 
fact that in some of the mills, the proportion of steam used 
for power was greater than in others. In other mills the 
power is generated by means of turbines, with a pass-out 
eonnection, from which steam is taken at about 60 Ib. for 
vuleanising purposes. If the demand for process steam 
is large in proportion to the steam required for power, a 
considerable saving can be effected by the adoption of 
this system ; but if, on the other hand, the demand for 
process steam is comparatively small in proportion to 
power, it is probably most economical to leave the turbine 
purely ¢ ing, and use live steam for the process work, 
utili the waste, as ined above.” 

Ve i The ion of the atmosphere has a 
definite relationship to the ease of production. The factory 
should be maintained at 65 deg. to 70 deg. Fah., with the 
dew point at least 15 deg. Fah. below in shops where there 
are no solvents, and deg. Fah. where solvents are 
present. If the dew point becomes high, the shop tem- 
perature must go up. 

Dust.—One very serious matter the engineer in the 
rubber factory must face is the dust problem. i 


stacks, ing to or adjacent to the factory, stacks of 
fuel, dusty t! rail tracks, &c., should all be 


on the lee side. The roof and roof openings should be such 
as to prevent the dust gathering in the gullies and blowing 
through the openings. Only the minimum amount of 
overhead shafting and pipework should be tolerated, and 
provision must be iaide for regular cleaning of the roof 
girders. Cement or plaster on the under portion of roofs 
or ceilings should be fixed, and papered over if necessary, 
when, owing to vibration, there is danger of flaking. 
These remarks also apply to the floors, the ideal flooring 
for a rubber factory being maple. Loads transported 
on elevating trucks are heavy and the hard floors are 
ground up by the small diameter wheels, while soft floors 
develop tracks. One has either much dust or difficult 
——— to contend with, but rubber floors might 
tried, 


In the production of finely ground and_calendered 
rubbers, where articles are made of thin sheets, such as 
motor and cycle tubes, surgical requisites, cables, &c., 
specks of dust would destroy the product, and it is, there- 
fore, best to install some system of vacuum cleaning. 
The act of sweeping up dust in the ordinary way lifts it 
from the floor level on to the work tables, machines, &c., 
and the only satisfactory method of surmounting the 
difficulty is to install a vacuum cleaning centre in each 
department, with piping running the whole length of 
each shop, where necessary in parallel lines, with branch 
tubes for flexible connections, for use with a suitable type 
of vacuum floor brush 

Sweeping Process Powders.—-The advantages of a 
vacuum system for taking up dust, where the dust is 
caused by process powders, are pronounced. Powder 
saved by the vacuum cleaning, as against the quantity 
collected by ordinary floor sweeping, amounts to about 
50 per cent. in recent tests. Powders salved by vacuum 
process can be made fit for use again, whereas with sweep- 
ing it is found difficult to procure brooms which do not 
distribute particles of bristle into the powders, and these 
bristles will invariably pass through any sieve used for 
powder preparation. The ordinary broom method of 
sweeping is useless for cleaning girders, in and around 
machinery, mixing mill hoods, &c. With a vacuum 
system the chief difficulty is that of getting an efficient 
filter. 

lAghting.—Efficient lighting is most essential, because 
of the black stock used in the manufacture. Reflection in 
the drug and mixing departments is practically nil, and 
the subject of lighting in all departments needs great 
consideration. 

Piping and Cable Trenches.—lIt is vital that the greatest 
eare be taken in laying out the pipe and cable work, 
keeping it as much as possible outside the process shops. 
All main controlling valves and switches should be placed 
exterior to departments. The method adopted in a 
modern rubber works to-day is similar to that used for 
internal transport by some of the Lancashire engineering 
concerns, using subways running beneath the shops, with 
cross subways linking up the factory buildings. In 
American factories the practice of providing a tunnel 20ft. 
wide underneath the factory buildings is common. This 
has the undoubted advantage of providing better control 
of all mains, in addition to the fact that repairs, over- 
hauls, and alterations are carried out exterior to the shops 
involved, 


Factory Operations - Washing.—The usual practice is to 
arrange a line of five washing machines, consisting of one 
breaker, two washers, and two sheeters. There is no 
agreed design of roll to give the most efficient washing 
output, and there is no standard machine. Few figures 
are available to show what output the machines are 
capable of against grade and method of washing. Washing 
is usually performed in three operations, that is, breaking 
down on the first set of rolls, after soaking or heating, 
washing on less aggressive rolls, and finally milling into 
sheets, which are gauged for width, length, and weight. 

The face of the breaking down roll has usually a lozenge 
pattern cut on it with grooves fin. deep. To ensure the 
even wear of the lozenges the cireumferential grooves are 
sometimes of very coarse pitch. There has been no 
attempt to link up the horse-power, output, and form of 
groove. 

The machines have no defin'te location for the rolls to 
keep the grooves in line, with the result that the rolls wear 
and ridges are formed on the roll face. This ridging is in 
effect a series of saw-teeth on the front and back roll, 
which fit into one another, and the rolls in this state have 
a@ very poor appearance. It has been found by horse- 
power tests that these much worn rolls are actually as 
effective as new ones, and this suggests that the rubber is 
better worked by a roll with tooth meshing. Owing to 
the quantity of water continually going into the nip of 
the rolls, there is no necessity to have them bored, to carry 
away the heat generated by the milling operation. When 
starting up cold, steam connection must be made for 
heating the rolls. A battery of five washing machines, 
with roll lengths between the cheeks of, say, 30in., requires 
150 horse-power. The machines must be designed so as 


to prevent.oil and grease from the bearings creeping on to 
the roll face, which, besides affecting the rubber, causes 
sand, grit, 


slippage. In addition, and acid from the 








rubber must be prevented from working into the bearing 

Water should not be allowed to wash out the lubricant. 
nor should rubber be allowed to lodge between the ro|| 
necks or behind the guide-plates. The design of thy 
breaker and washer rolls must be such as to permit 1. 
unbroken ridges of rubber to pass through the nip; an 
efficient washer should break open every particle 0: 
rubber, and allow the water to wash out all foreign matte: 

The arrangement of drive for best production is to hav: 
the rolls free for approach from front or back, whic 
necessitates the back shaft being placed above the machin 
or below. The back shaft being placed a little above floo: 

and at the rear of the machi Fig. 1——is bes: 
from the maintenance and attendance point «) 
view. Placing the line shaft over the battery 
advantage of casting shadows on to the nip of the rol 
and makes it possible for grease and oil to drop on ¢/). 
working portion of the roll. This arrangement keeps t!. 
shaft away from water, grit, and acid, but attention fro, 
the engineers is then likely to interfere with producti, 
The line shaft placed below the rolls, giving a clear fic. 
space in front and behind the machine, was the practi. 
adopted when mills were direct driven by steam engine - 
and many more mills were driven off the one shaft than i 
the custom to-day. With a long line of mills, to mak. 
shop transport possible and to avoid the use of ram) 
the line shafts were placed below the floor level. § Thi- 
position for the shaft makes it more difficult for mainte: 
ance, repairs, and replacements to be effected, and th 
difficulties of inspection and attendance are increase! 

‘ith regard to ratio of back to front roll speed of frictio: 
ratio, there is no doubt that even rolls give le- 
output, and less working and tearing of the rubber, a1! 
also increase the pressure on the bearing. There is 1 
settled rule governing the friction ratio. The type of ro! 
varies considerably, but tests indicate that the coars«: 
the pattern on the roll, and the deeper the grooves, tli 
better the results. Most makers supply rolls made © 
chilled cast iron. In practice these are not the best 
because they allow too much slipping ; a good grey iron 
gives a far better result, and although the rolls have to | 
renewed more frequently than those of chilled cast iro: 
if the rough surface can be retained, it pays to use the non 
chilled roll in spite of the increased cost of the roll renewals 
With chilled cast iron rolls pieceworkers have been know: 
to use sand to get the rolls to grip. The wear on the rolls 
and bearings is very considerable, because of the actior 
of sand, water, and acids from the rubber. 

Universal Washer.—The totally enclosed washer wit! 
fixed centre rolls—see Fig. 2—is the alternative to th« 
standard mill. The action of this machine is to tear th« 
rubber with two fixed centre rolls possessing a deep corru 
gated faces, and as the rubber passes through the nip it 
is split on the knife-edge below the nip and turned over by 
a further nip before going through again. The whole is 
contained in a water-tight case, so arranged that it can 
be flooded with either hot or cold water, which washe~ 
away all loosened sand, grit, and other foreign matter 
These machines are used with profit chiefly for the lowe: 
grades of rubber, and for washing on the plantation. |: 
a washing battery they replace the breaker and washer 
but need a sheeter to finish the work. 

Most grades of rubber are sufficiently dry when received 
from the plantation to go into manufacture without specia! 
drying, but in the process of washing the rubber absorbs 
moisture to the extent of 2 to 3 per cent., and even 4 per 
cent., which is found uniform through the mass, and not 
adjacent to the surface only. As the maximum moistur: 
tolerated is 0.5 per cent., washing, therefore, requires the 
installation of a thorough drying system. 

Washing, Shop Drains.—_In washing low-grade rubber- 
in fact most grades, small particles of rubber are washed 
through the various trays, with grease and other foreig: 
matter, into the drains, and it is essential that all drains 
be supplied with traps to prevent this rubber getting 
away. In some American factories it is the practice 
to allow it to pass through open drains to a large settling 
tank, where a hopper conveyor skims the rubber from th+ 
surface. The conveyor is halted. periodically and the 
hoppers cleaned of rubber adhering to them. To reclaim 
this waste successfully it must be free of oil or grease 
This again adds importance to the design of bearings to 
prevent leakage of oil. 

Drying of Washed Rubber.—The dryness of the rubber 
and powders in compounding the “ mix” or “* dough” is 
necessary to prevent the porosity of the mixture during 
the “‘ forming *’ or ‘‘ moulding’ process. The presenc« 
of moisture at the high temperature to which the goods 
are submitted in the vulecanisers would cause blow-holes. 
&c. The aim in the drying operation is to bring the 
amount of moisture in the “ dried *’ rubber to below 0.5 
per cent. when it leaves the drying cellars or stoves. It 
more than this amount of moisture is retained in the 
rubber, a loss of time and power is experienced in the next 
step of manufacture, namely, the mastication or plasticat 
ing of the rubber on the mills. Rubber with 2 per cent 
or 3 per cent. moisture will work up into crumbs on the 
mills. The different factors involved in drying rubber 
to the limits required are :—(a) Period of soaking before 
washing ; (6) weight and thickness of sheet ; (c) tempera 
ture ; and (d) atmosphere. 

Each factor influences the period of time permissible 
between washing and mastication, and the shorter this 
period the smaller are the stocks of rubber that need be 
carried. 

Types of Drying Stoves.—-Various types of driers ha've 
been devised for the quick drying of rubber to give the 
necessary conditions to reduce the period of time to the 
minimum consistent with quality, and the first form is 
that of the ordinary warm air chamber. The operators 
must enter the hot cellar to hang and remove the rubber, 
which is a great drawback. The temperature is usually 
about 110 deg.-120 deg. Fah., and is maintained at the 
yeriod of time required for drying, which, including 
loading and unloading, is about seventy-two hours. The 
latest American drier is a distinct advance on most drying 
schemes. In this drier—Fig. 3—advantage is taken 0! 
a high temperature, the drawbacks of which are overcome 
by si means. The sheets are laid on trays, which 
prevent the.rubber dropping; the trays are placed on 
trucks capable, of being loaded at the washing mill, being 
pushed directly in the drier as required, and remover! 
when the rubber is dry. This obviates the operator: 
having to work in the high temperature and unpleasant 
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atmosphere of the stove. In addition, the dryi y bea | is gripped by the rolls, and pushed into the tray, the result 
continuous process without cooling of the ae me to any | being that the particular batch is se on account 
appreciable degree. Possible oxidation of the rubber is of excess weight. It is imperative that the design of the 
prevented by humidifying the warm air in the drier, and | | mill should be such as to keep the weight of the batch 
it is claimed in addition that this humidified warm air | constant. a 
softens the rubber, giving su uent saving of power in| Bearings.---In mixing mill design, owing to the excessive 
the next process, namely, that of mastication. pressure on the bearings, and the fact that, with the rolls 
The drier consists of a preved-at surrounded by an air empty, they float away from the usual load position and 
space to prevent radiation or loss of heat. The air flows | return with a thump on load, lubrication is an important 
in at the bottom of the stove, at each side through small | factor, and the metal linings for the bearings need closest 
ducts, and then passes through steam-heated radiators attention. If the metal be too soft, it will roll out as much 


and over a tank of warm water, as shown. The outlet 
for the moist air consists of a trunk at the | 
bottom of the drier and connected with a stack, the | 
circulation of the air depending entirely on the displace- 
ment of the cold air. The temperature maintained is | 


| as jin. endwise. Under the load the bearing heats up, 
but this heat is carried away by the roll cooling water. 
Even then trouble arises from hot bearings, and it is 
questionable whether a special housing giving a clean face 
for the production, and housing the bearings and wheels 


—_ the roll position and will allow for wear of bearings. 
Faces.—Chilled iron has generally ¥ used for 
mixing mill rolls, but this is not necessary A Pee 

cast iron will not only reduce the weight of of the roll, but will 
permit much more efficient roll cooling. Rolls in chilled 
cast iron 4}in. thick, which have been broken on load, have 
been replaced, with re by rolls _ thick in cast iron, 
resulting in a considerable saving of water. The latest 
practice is to use 2in. steel rolls. 1ese were installed 
first by a British rubber company, and have resulted in 
lower temperature of mix giving at the same time 60 per 
cent. saving in the water consumption. The only objec- 

tion to the steel rolls is that they are scratched by the 
mixers’ knife in cutting off, but this is not a serious 
objection. The water service of the roll is worthy of 
attention. The water is supplied to the roll through a 


























160 deg. Fah., and the period of drying is twenty-four | would not pay. special gland connection attached to a pipe feeding the 
hours. Drying im six hours is claimed for this cell. End-wheels..-The end-wheels should be designed to water to the remote end of the roll from the supply. The 
Vacuum Drying.-The drawback to this type is that a have their centres moved over a range of fin., and unless water returns along the inside of the roll and is acheuind 


Fic. 1, —Various Drives for Mills. Fic. 2 


— Universal" Washing Machine (Perkins). 
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large amount of handling is involved with a limited out- | ample strength is provided the teeth fail. 
put ; the drier is, however, very effective. | of roll neck 

Masticating and Mixing Mill.—The function of the | teeth breaking first. In several mills end-wheels of steel 
uixing mill is to prepare the rubber for taking drugs, &c., | with double helical teeth—machine cut—were discarded 


and to mix the drugs and rubber thoroughly to produce a | because of excessive ridging on the pitch line, in addition | 


uniform mass, To mix the rubber thoroughly, it must | to rapid wear of teeth. In their place, ordinary cast iron 
first be masticated on the mill. The rolls are set tight up | gears with straight teeth were fitted, and gave much more 
and the batch ground through. This method has a | satisfactory service. No figures are available showing 
distinet advantage, in that it cools the rubber at the the horse-power taken by the back roll, but undoubtedly 
“nip” ; for the rolls being bare of rubber they cool more | this is directly proportional to the friction ratio. If the 
readily. In addition, the sheet of rubber cools very | b bush, remote from the end-wheel, breaks, the end- 

considerably as it enters the tray. This method can be | wheel will jam, because more rubber tries to pass the nip, 
arranged to be automatic. The alternative method is to | and the roll opens right out at the end when the bush fails. 

allow the rubber to embrace the front roll, then con- | This movement should be limited by placing stops in the 
tinuously cut it over by hand, changing the rubber so that | | check front, or on the side of the On breaking- 

a fresh layer always embraces the roll. If there were no | | down rolls on which cold rubber is first treated cast iron | 
* cutting about,” the rubber would be unevenly worked. | | double helical gears fail every time a bush breaks. Heavy 

Neither of these methods can claim to be anything but | grooving on the pitch line is general. 

elementary, but it is safe to say that 95 per cent. of the Safety Bushes.—The standard method, as in washing 
world’s rubber mixing is being carried 
out by one or other of them. The lack 
of control of speed, mill friction, and 
temperature, give rise to the need of 
experienced workmen, particularly on 
delicate mixings. 

So heavy is the horse-power bill for 
rubber mixing that many remedial 
devices have been introduced, but 
until quite recently no real advance 
has been made. The totally enclosed 
automatic mixer has now become 
established, and has reduced the horse- 
power consumption by half, but it 
does not possess the flexibility neces- 
sary for the standard milling opera- 
tion. Makers of automatic mixers 
claim for this type of mac 
Uniformity of mix ; control of tempera- 
ture ; less punishing of the rubber as 
the work is done throughout the mixing 
chamber and not in a nip; reduced 
labour costs; reduced horse- -power 
consumption per pound of mixed 
rubber ; removal of the dust nuisance 
and saving of waste powder. 

The machine consists of a mixing chamber with two | machines, is to fit a bayonet flange bush, taking the adjust- 
fixed centre mixing blades, so shaped as to cut open the | screw, and reduced in section to break at a calculated load 


Fic. 3.—Kiln Drying Cellar (Hunter). 
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mass of rubber in the chamber, and continually present | | The method is extremely crude, yet practically all mille 
new surfaces to the machine ; it also the surface in | now running have this type of bush. cold ber is fed 
contact with the hey To be these machines | on to a plain roll rubber mill, it is fairly certain that a bush 


mechanical dimen- | will break. Overloading a rubber mill may be very 
sions, and should be fitted with e couple of rolls for sheeting disastrous and must be guarded against. Attempts have 
out, as the batch just tumbled out of the mixing chamber | been made to reduce the cost of the bush replacement by | 
is awkward to handle, and likely to burn unless sheeted applying discs, steel bushes, and by screw li 
questionable | but these have the fault of failing 


out ey « allowed to cool. It is er load. The ideal 
whet. are capable of mixing stock | bush is one that does not move until the fixed pressure 
when wand pecs ahdot | Ut ees enniae op have | is reached. Hydraulic systems have been success- 


t 
aly pom but their cost is high. 
Adjustment.—Little or no attem "pe 
ie mom for paralle) adjustment of rolls, and con- | 
siderable damage can be caused uneven roll setting 
apart from the uneven working of the rubber. Planta- 
tion rolls have a parallel motion gear fitted, which, when | 
once set, can be locked. Most existing mixing plants have | 
not even an efficient indicator showing the position of the | 
roll, and some device is necessary a we will indicate | 


been obtenised by adding sulphur on the sheeting mills. 
Standard Mills —The trouble of dust from powders 
which choke the oil-holes, and cause hot bearings is a 
serious one. The batch of rubber and iy ccteh eae to be 
mixed with it, is weighed on to the mill, i 
when taken off, and must be within a 
is important that nothing should lodge between the neck 
of the rolls and the guide plates. A few ounces of each 
batch can accumulate, and this, when of sufficient mass, 


t has been made | 











Nearly all cases | 
are caused through the end-wheel | 





through the same gland connection to a return water 
circuit. This method creates considerable difference in 
temperature on the roll. If the water could be fed 
straight through the mill roll, more even roll temperatures 
would be possible, hot spots would not be so pronounced 
and the bearings would receive more uniform cooling. 

Safety Stop.If it is necessary to stop the machine in- 
stantly, this is done by a safety device. A wire running 
the whole length of the mill line, and within easy reach 
of a workman, operates a trip-out switch, whic h either 
| cuts out the magnetic clutch or the electric motor and ~ 
| allows the brake to operate. In addition, bars are fixed 
| across the front of grinding and warming mills to enable 
| workers to have some sort of support, if one hand is 
| caught, until the trip wire is touched. Operators’ hands 
ean be badly injured without going into the nip, by being 
| gripped by the hot wedge of rubber. 

(To be continued.) 








NEW WORKS ON LONDON AND NORTH- 
EASTERN RAILWAY. 
In the annual article on railways which appeared in our 


| issue of January 12th we gave some particulars as to what 


was being done by the railway companies to relieve unem- 

ployment, and we referred to what was contemplated by 

| the then North-Eastern Railway. 

It is now announced that that company has in hand. 4 
programme involving an expenditure of approximately 
| two million pounds. The greater part is for works that 

| have as their object the provision of additional accommo- 

| 

! 


| 
| 


dation for the working of goods and mineral traffic, the 
| most urgent need at the moment being, in the view of the 
| company, the provision of adequate facilities for handling 
| the increasing business it is being called upon to carry 
as a result of the general steady improvement of trade 
in the country. 

Among these works are the additional facilities necessary 
to carry the increased traffic anticipated from the opening 
of the British Empire Exhibition and Sports Stadium at 
Wembley, mentioned in the annual article already referred 
to as being in hand on the Great Central, construction of 
a new locomotive yard at King’s Cross, widenings on the 
main line, and the Harworth Colliery branch on the Great 
Northern. In addition to these works, there is the con- 
struction of the new line, jointly with the Metropolitan, 
from Rickmansworth to Watford, a mineral line, 7 miles 
in length, from Waltham to Colsterworth, and the equip- 
ment of the Enfield and Stevenage loop, now used for goods 
traffic, for passenger trains. 
| In addition to the works at Darlington, South Gosforth, 
| Sunderland, Bensham, and the High Level Bridge, New- 
| castle, which we mentioned as in hand on the North- 
Eastern, im t alterations are to be effected at Hull 
docks, particularly in connection with the fish traffic. 
New dock gates, electric pumps, &c., are to be provided. 
Numerous works at West Hartlepool and Hartlepool for 
| improving the means for dealing with coal traffic and 
alterations to the passenger station are in hand. The 
entrances to the Tyne Dock are being renewed, and new 
| cranes, turntables and additional siding accommodation 
| provided. The goods yard at Heaton is being 
rearranged, and and edditional sidings laid down. Important 
alterations in the signalling are being made in Waverley 
Station, Edinburgh, to provide better working facilities. 
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THE ACCURACY OF GEAR WHEELS. 


Sus,—L have read your editorial on the above subject with 
extreme interest, and notice that while the accuracy of gears is 
referred to in a general manner no mention is made of the 
particular accuraey required in the different elements of the 
tooth. 

A great deal of controversy has been | hed in the col 
of the technical Press extolling the virtues of one or another 
particular kind of tooth form, but no mention appears to be 
made anywhere of the necessity for placing the tooth in its 
correct position. 

This depends mainly on two errors, viz :—Concentricity and 
division. Errors of concentricity are easily checked, but errors 
of division are not, and it would seem that no standard of 
division exists in the country, unless the graduating machines 
owned by some makers of astronomical instruments can be 
termed such, but they themselves are not standard in the true 
sense of the word. They have been got as accurate as possible 
by years of patient work, but it would be impossible at any given 
time to know the errors which exist in them. 

This is rather surprising since the standard of division should 
differ from practically every other standard that we possess, 
in the fact that it is not an arbitrary one, Our standards of 
length, temperature, and to a less extent colour, viscosity, 
absorption, and various standards of quantity, both in mecha- 
nical and electrical matters, are all arbitrary, whereas the 
division of the circle is fixed ; that is, if we require a circle divided 
into 100 parts, there is one, and only one, set of 100 parts which 
will do this accurately. 

Errors of division in gears are only apparent under load 
and when operating at high speeds, since the accelerations which 
they cause do not become noticeable in the ordinary testing jig 
in which the gears are rotated by hand completely in mesh. 
These accelerations may with very small errors of division but 
with high speeds and heavy loads assume such proportions as 
to cause actual failure of the teeth ; therefore the accuracy of 
division m a gear should bear a direct relation to the speed and 
load which it has to transmit. 

The most perfect involute form is useless if it is not placed 
in the correet position, and an error in form would be far prefer- 
able from a silence point of.view to one of division, since the 
acceleration (which is the only thing which causes noise due 
to the teeth coming in contact with a blow) need not be so great 
for an error of form as that for an error of division. Sliding 
itself is noiseless if the surfaces are of good finish. 

Since no standard of division exists in the country, it is not 
surprising to find that no means of checking division com- 
mercially exists either, and it is with some amazement that I 
read Mr. Orcutt’s statement that any slight error in form can 
be felt by placing the gears upon two pins and feeling for the 
defect, and, moreover, the character or type of error which 
exists, so that a slight change of the formers which control the 
diamonds could be carried out and the noise disappear. Obvi- 
ousty, in order to make the correction, the skilled man must be 
able to feel the amount of tbe error. 

Assuming that this seemingly impossible thing is attainable 
by the skilled man, it would appear that the formers were wrong 
in the first place, and surely it is not suggested that the human 
touch will find something which remains hidden from either 
examination with the projection hi or microscopic 
measuring machine. This calls to my mind a very convincing 
analogy given by James Hartness in his projection machine 
booklet where he pictures a nigger with his hand on a steam 
boiler saying ‘‘ by the feel this boiler has 66 Ib. pressure.” 

The “‘ feel method is one which depends entirely and com- 
pletely on the personal element of the observer, a thing it is 
most important to eliminate if accurate results are to be obtained. 
Then again, according to Mr. Orcutt, not only is the defect 
discovered, but the type of defect is also reasoned out by the 
* feel’ method. It would be interesting to know what difference 
in feel there is between two gears which become tight due to 
an error in form or due to an error in concentricity. It is very 
sumilar to # man putting @ screw in @ ring gauge and telling 
what is wrong with it by its feel or fit. 

That gear grinding will become standard practice for high- 
speed gears there can be no doubt whatever, but means must 
be at hand for accurately measuring gears not only for form, 
concentricity, centralisation of the teoth and parallelism of the 
tooth with the axis of the gear, but also for division. 

In dealing with any new subject the speed at which we can 
progress in that subject depends upon the rate at which we can 
obtain accurate data, and accurate data cannot be obtained 
without accurate measurement. At present the whole system 
of gear manufacture is based on “ cut and try ’’ principles. 

The grinding machine will produce results which are amply 
fine enough to give us silent gears without selective assembly, 
but the machine must be equipped with division plates of extreme 
accuracy. The division plate is in circular division what the end 
standard is in lineal division, and the worm and worm wheel 
can be compared with the micrometer. We know that the 
micrometer, due to wear, needs constant calibration against 
end standards; in the same way the highest accuracy in .a 
gear-grinding machine can only be obtained by the use of 
division plates, and their accuracy should be capable of being 
checked up at any time so that if outside the limits allowed 
they can either be re-ground or serapped. 

A worm and worm wheel on a gear-generating machine seems 
to be allowed to wear for ever. No manufacturer eyer scraps 
it even if the machine is twenty years old, and since he has no 
means of measuring its error, naturally to him the error does 
not exist. 








Axe C. Wickman. 
February 14th. 
(It is worth noticing, in connection with this letter, that Mr. 
Orcutt. uses a notched division plate and not, a worm and 
wheel.—Ep. Tue E.|} 





MADE VERSUS PURCHASED GAUGES. 


Sim,—It is true that my recent letters in your journal regarding 
the accuracy of gauges were intended to cover those made by 
works for their own use, but the question which Mr. Henry Baker 
tho raised is also one of paramount importance. 

The tolerance on a gauge depends to a very great extent 
on the tolerance on the component which it has to test. It isa 


go-gauge coupled with the manufacturing tolerance and errors 
of standardisation of the go and not-go gauges should not 
exceed 10 per cent. of the component tolerance. This unfor- 
tunately is not always possible. 

Referring again to my example of a jin. Newall class “‘ A” 
hole, the tolerance is plus and minus .00025in., and our recom- 
mendation for a gauge for this tolerance is as follows :— 

High limit, or not-go end, to be -00025in. 

+ .0002in. 

Low or go end, — .0001éin. 

— .0002in. 

This gives a minimum wear allowance of .00005in., and a 
similar accuracy for the go and not-go ends of the gauge. This 
accuracy has to include all the errors of standardisation and 
workmanship, and is therefore an extremely fine tolerance. The 
minimum tolerance available in the shop can be as low as 
-00035in. and the maximum when the go gauge is fully worn 
and the not-go still up to size .0005in. 

This, 1 think, amply demonstrates the difficulty any firm 
has in making its gauges and working to sucha fine tolerance 
as Newall class “A,” unless the work were so special as to 
enable systems of gauging to be used, such as direct amplifica- 
tion gauges, where re-setting could easily allow for any slight 
wear that takes place, and where the setting can be obtained 
direct from master standards such as slip gauges. 

Standard plug gauges do, unfortunately, suffer from the fact 
of being catalogued as absolutely accurate, and, of course, as 
Mr. Henry Baker states, this is ridiculous. 

The accuracy to which a standard should be made, again, 
varies according to the work for which it is required. Many 
standards are sufficiently accurate if made to a tolerance of 
plus and minus .000lin., such a standard, of course, being useless 
for making the gauge mentioned in the beginning of this letter, 
so that no rigid law can be laid down, but standards could and 
should be classified as first order, second order and third order. 
The first order would only include such standards as slip gauges, 
with @ maximum error of plus and minus .0000lin. The second 
orde? standards should have an accuracy of plus and minus 
- 00006in., and the third order standards plus and minus .000lin. 

The calibrating of standards, that is, the marking on them of 
their actual size, would only be suitable if the standards them- 
selves were truly cylindrical and parallel to the accuracy to 
which they were calibrated, and it is doubtful if that would be 
cheaper than having a standard of a known degree of fineness. 
It would be useless to calibrate an ordinary plug gauge to the 
nearest hundred-thousandth of an inch if various points on its 
surface would vary to several times that amount, and it can 
safely be stated that the only type of gauge which is suitable 
for accuracy of this kind is the flat slip gauge, whose size and 
flatness can be generated. 

Axet C. WickKMAN. 
February 14th. 


ACCIDENT TO THE G.N.R. EXPRESS TRAIN, 

Sir,--The deplorable accident to the G.N.R. express train 
north of Retford early on Tuesday morning last calls for drastic 
regulations of the goods traffic upon our main lines. It is incon- 
ceivable to think, that with all the experience gained in the 
running of trains, and the danger which is known to exist by 
running goods trains in front of express trains, that this is still 
allowed to be carried on. I am fully aware that upon most 
railways there are certain sections of the line where trains are 
regularly changed over from the main line to what is called the 
slow road ; but it cannot always be done in time to allow the 
faster train to go on in front of the probably slow goods. It has 
been my privilege upon many occasions to travel upon the 
engines of some of our fast expresses, and I can testify to the 
watchfulness at all times of the driver and his fireman to the 
safety of the running of their train, and their vigilance in observ - 
ing the signals in front of them, more especially during the night 
time. The driver always is stationed upon the right side of his 
engine when going forward, and the fireman on the left side on 
the look out also when not engaged with his other duties. There 
are, however, times which I have noticed more than once, 
especially when rounding a curve and the fireman in the act 
of firing, that a red light would suddenly appear in front which 
the fireman would have been the first to see, being on the left-hand 
side, had he not been otherwise engaged. Of course, this means 
that the train is carried further on before the driver can see his 
signal at danger. I think it very undesirable for any experiments 
to be carried out upon a fast-running engine during the night 
time, for the men who drive them have most exacting times, 
and ought not to have their attention taken from their duties 
of running the train for a moment, especially with their present 
responsibilities. 

I think it most praiseworthy of Mr. H. Houghton, who, at the 
risk of his life, endeavoured to stop the train in the way he did. 
The only remedy I think is to supplement the human ability by 
giving the signalman in his cabin the means of stopping a train 
at any time when in his discretion it has gone past the signal 
and entered the danger zone. Quite a number of inventions have 
been brought out to stop a train when in danger, and I think 
that it would not be difficult to arrange something which would 
entirely prevent in the future such a terrible accident as this 
again. J. T. MarsHac. 
Harrogate, February 15th. 


FIRST LOCOMOTIVE WITH INSIDE CYLINDERS. 


Srr,—From what Mr. E. L. Ahrons states in your issue of 
the 2nd inst., there is no doubt, I think, that the credit for 
designing the first inside cylinder locomotive (properly so called 
and with virtually hori al cylinders fixed i diately below 
the smoke-box) must be given to Edward Bury, or, more fairly, 
perhaps, jointly to Bury and his partner, James Kennedy. 

It is true that the Novelty (1829) had a pair of cylinders placed 
between the frames, but they were not only arranged vertically, 
but were placed some distance from the boiler, in a very exposed 
position, and were, moreover, not directly coupled to the driving 
wheels, therein differing in all respects from Bury’s design of 
the same year. Again, the Globe (1830), which went one better 
than the Novelty im having inside horizontal cylinders disposed 
beneath the boiler, nevertheless had the cylinders at the fire-box 
end, a position that. was not repeated in subsequent locomotives 
with inside cylinders and crank axles. For these reasons, neither 
the Novelty nor the Globe strictly belonged to the same category 
as the type of locomotives evolved by Edward Bury, in which 
type the cylinders were arranged very much as they are to-day, 
where the inside position is favoured. 

With regard to Bury's No. 2 Liverpool, there is a story to the 
effeet that the building of this engine was commenced in January, 








safe rule to allow that wherever possible the wear limit on the 


1831, and that the engine ran its first trial trip on the Liverpool 





and Manchester Railway in March, 1831, whereupon it was pur 
chased for the Petersburgh Railroad of America, This engine 
is said to have had Qin, by l8in. cylinders, and 4ft. 6in. four- 
coupled wheels. I believe that I am correct in saying that this 
particular ‘“‘ Bury’ no one has ever been able authentically 
to trace. 

In my opinion, there is no question that the Liverpool was tried 
on the Liverpool and Manchester Railway in 1830, and that i, 
had 6ft. wheels. Were there two Liverpools ? 

F, W. Brewer. 
Stevenage, February 17th. 


RAILWAY ELECTRIFICATION. 


Str,—With regard to Mr. Durtnall’s letter on the subject 
electrification of trunk line railways, | was astounded to see )), 
print such bald statements unsupported by any foundation, 
whatever. 

Evidently what you really meant in your leading article was 
that it is fortunate that this country had not committed itse!/ 
to any particular system of electrication at this early stage, but 
has waited for the developments in and experiences of othe: 
countries before deciding upon the best system to adopt. 

It is not quite clear in Mr. Durtnall’s letter whether tl 
sweeping statements he makes apply to the alternating-curre: 
as well as to the direct-current systems, but it is clear tha: 
the direct-current, or “ Early Victorian,” system is the mor 
damned. Most traction engineers, however prejudiced the, 
may be in favour of the one or the other system, realise that ea |, 
system has many good points, and both are worthy of a cu: 
siderable amount of consideration depending on the nature «i 
the country and innumerable other factors. If Mr. Durtna|! 
takes his lead from Germany, who to some people “can do nv 
wrong,” so far as technical matters are concerned, then I thin! 
that a little enlightenment would be beneficial. Before the war, 
Germany had so welded herself to the single-phase system thu 
a change was unthinkable, not alone from the point of view 
of cost, but also because the railways were State-owned anc! 
the engineers who advised the single-phase electrification woul: 
not have gone back on their original advice even alt hough the, 
had thought that the direct-current system worthy of recon 
sideration in the light of their single-phase experience. 

To say that the direct-current system is “* out of date and 4 
danger to the travelling public and railway workmen " 
statement of fact, and only leaves one dumbfounded and i: 
wonderment whether the person making the statement is not 
himself “ Early Victorian ” and “* out of date.” 

ALEX. 


8 Dot «a 


D. Ferevson. 


Manchester, February 17th. 


A WARNING TO INVENTORS. 


Str,—-Adverting to your warning note on page 170 of your 
current issue with reference to communications from Bonn « 
Rhein from a person called O, Stolz, we had already received « 
letter such as you publish, and enclose herewith a postcard fron 
the same source, which may be of interest to you. 

Precision Puotro Printing Pant, Lrv., 
per S. H. Morse, Director. 

London, E.C. 2, February 19th. 

Bonn a/Rh,, 
15th February, 1923. 

Dear Siz,—lI am still without answer upon my letter sent 
to you. If I shall announce your patent to be granted in the 
States named by you, I ask you kindly to send me on account 
of the bad standing of our Mark a small advancing of 1 to 2 
Pounds (in a registered letter) Please by retourn of post. 

I have sufficient plans of your patent at hand. And [ would 
not wait any longer with the sellmg of the different patents. 





EDUCATIONAL INTELLIGENCE. 


THE annual examinations for a Faraday Scholarship ot 
fifty guineas per annum, tenable for two years in college 
and one year in manufacturing works, and for a Maxwell 
Scholarship of fifty guineas per annum, tenable for one 
year in college and one year in works, will be held at 
Faraday House, on April 10th, Ilth and 12th, 1923 
Exhibitions may also be awarded to candidates who  - 
themselves creditably in the above examinations. 1 
subjects of examination for the Faraday Scholarship are 
geometry, algebra, trigonometry, dynamics, statics anc 
hydrostatics, geometrical and freehand drawing, chemistry 
and physics. For the Maxwell Scholarship the subjects 
are mathematics, dynamics, statics and hydrostatics. 
Further particulars may be obtained from the secretary, 
Faraday House, 62-70, Southampton-row, London, W.C, |. 








Tx# question of the electrification of the whole of the 
French railways is being studied by a Parliamentary Com 
mercial Committee. Stress is laid on the national 
character of the scheme, and also on the necessity of 
appealing for close collaboration between the electric 
supply companies, the railways, and the Government. 

collaboration is to be put into practice by the forma- 
tion of a sub-commission composed of members of Parlia- 
ment, business men and qualified technical experts, who 
will prepare a report dealing with the practical side of the 
question for submission. to the committee. A message 
from Berne says that Switzerland is issuing a loan of 200 
or 250 million francs—-£10,000,000—to provide funds for 
the electrification of the Swiss railways. 

Tue weight of freight traffic conveyed on the rail- 
ways of this country during the month of November, 
1922, was greater than in any month since March, 1920, 
and represented an.inerease of 23 per cent. over November, 


1921. The tonnage of general merchandise increased by 
8.3 per cent,, coal, coke and patent fuel by 25.3 cent., 
and other minerals by 32.9 per cent. The record of these 


exceeded the figures recorded for any month,sinee monthly 
particulars became available—January, 1920. The aver- 
age length of haul for all traffic fell from 55.3 miles to 
51.5 miles. While, therefore, the increase in tonnage was 
23.0 per cent., the increase in net ton-miles was only 14.6 
per cent. ‘Total freight receipts showed a decrease of 
5.9 per cent., compared with October, 1922. The freight 
train-miles run were. 9.5 per.cent. more, and the average 





train load-increased from 126 tons to 131} tons. 
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Coal Dust Experiments. 


\LONG with others, three members of the South 
Staffordshire and Warwickshire Institute of Mining 
Engineers were recently invited by the Mines Depart- 
ment Research Committee to witness the results of 
coal dust explosions at the Government’s experi- 
mental station at Eskmeals. Their reports were pre- 
sented to the Institute at its meeting in Birmingham 
on Monday. In the first report Messrs. Holland and 
Ridsdale united with the third representative, Mr. 
J. R. Felton, an inspector of mines, in recording the 
results of their observations ; but in the second they 
dissociated themselves from the Government official, 
and criticised the method of conducting the experi- 
ments. They urged that additional experiments 
should be carried out, and in particular that trials 
should be made with dusts obtained from the different 
coal-mining areas in the presence of representatives 
from those areas: The dusts used should, they 
argued, be colleeted from typical mine roads, orshould 
he such dust sieved through a 28 mesh instead of 
heing pulverised coal, the bulk of which would pass 
through a 200 mesh. The explosion in the experi- 
iiontel gallery was, in their opinion, or so we gather, 
exaggerated in its violence over what would occur 
in the mine by reason of the employment of dust of 
too fine a nature, by reason of the excess of dust 
distributed in the neighbourhood of the cannon and 
by reason of the artificial manner in which the explo- 
sion was initiated. On the other hand, while im- 
pressed by the effect of stone dusting in stopping the 
development of the explosion, they found that even 
with a one-to-one mixture of stone and coal dusts 
the flame of the explosion travelled about 200ft. 
from the cannon before dying out, so that it could not 
be held to eliminate all danger, especially in a fiery 
mine. They suggested, therefore, that experiments 
should be continued with stone dust until it was 
found possible to stop the explosion at the point of 
ignition. 


Protection for Commercial Motor Vehicles. 


FOLLOWING the efforts being made by the Associa- 
tion of British Motor Manufacturers to secure the pro- 
tection of the Safeguarding of Industries Act for the 
commercial road motor vehicle, petitions are now 
being received at the House of Commons from groups 
of workmen employed in the industry, urging that 
the same duty should be imposed on foreign com- 
mercial vehicles as that levied on touring cars. On 
Monday three such petitions were received, one from 
J. and E, Hall's works at Dartford, with 650 signa- 
tures; another from the Austin Company's Bir- 
mingham works, with 500 signatures ; and one from 
the Tilling-Stevens works at Maidstone, with 430 
signatures. The object of these petitions is to relieve 
the depression at present prevailing in the industry 
and to prevent the necessity for dismissing more men 
or for introducing a greater degree of short time. 


Solvent Recovery in the Rubber Indust: y 


ELSEWHERE in this issue the reader may study the 
remarks made by Mr. H. C. Young at the meeting 
of the Mechanical Engineers last Friday regarding 
the mechanical aspects of the rubber industry. In 
view of the criticism to which he subjected the design 
of the machinery and plant used, it would be inter- 
esting to learn what exactly the rubber manufacturers 
themselves think about the efficiency of the processes 
they employ. So far as one item in the count is con- 
cerned, our curiosity in this respect has been satisfied 
by the remarks made at the meeting on Monday of 
the Manchester Section of the Institution of Rubber 
Industry. The subject under discussion was the 
recovery of solvents, such as ether, acetone, naphtha 
and benzine, used in the industry for the coating of 
fabric with a deposit of rubber and for similar pur- 
The -riticism levelled against the common 
practice in this matter followed by British manu- 
facturers far surpassed in severity anything that Mr. 
Young said in his paper. One speaker characterised 
the practice of puffing the solvents into the air as 
wanton waste, and described the use of solvents 
without recovery as “ perhaps the crowning example 
of stupidity.” The author of the paper under dis- 
cussion stated that the Americans appeared to be 
leading the way in the recovery of solvents by the 
absorption process, and suggested that the American 
manufacturers were less conservative, more adven- 
turous and saw more clearly the advantages of new 
conceptions than those in this country. 


poses. 


Reduced Wages and Increased Hours. 


_ Iy the course of a statement regarding wage reduc- 
tions and increased hours of work, issued by the 
General Council of the Trade Union Congress, it is 
remarked that organised labour will not adopt a 
policy which will hinder a revival of trade, but that 
on no account will it agree to any change which will 
lower the conditions of employment, even though 


such change may be proved to be helpful to increased 
output and trade revival. It is to be inferred from 
the statement that the Council views proposals for 
lengthening the working day with more alarm and 
disfavour than schemes for the reduction of wages. 
The attainment to a working day or week of reason- 
able duration is characterised as the principal advan- 
tage secured by trade union effort extending over 
more than sixty years. It is argued that the con- 
ditions of modern industrial development, notably 
the specialisation of industry and the subdivision of 
labour, limit the opportunity for mental development 
in connection with industrial occupations, and that 
the worker requires compensating opportunities to 
enable him to devote some portion of his life to the 
duties of citizenship and the responsibilities of 
domestic affairs. Jt is added that a trade revival 
without industrial peace is impossible, and that 
industrial peace is out of the question if attacks are 
made on organised labour for the purpose of securing 
extensions of the normal working day or week. 


Disinfecting Liners and Railway Carriages. 


New regulations for the fumigation of ships have 
been made by the United States Treasury. They are 
designed to permit in certain circumstances the exten- 
sion of the six-monthly period of fumigation pre- 
viously required. The circumstances taken into con- 
sideration in granting extension all bear upon the 
absence of rats on board the vessel. The regulations 
from the technical point of view are chiefly interesting 
because they permit and give instructions for the use 
of cyanogen chloride gas in place of pure hydrocyanic 
acid gas. This new fumigant is highly lachrymatory 

a feature of advantage in its employment by virtue 
of the warning which it gives in this way that traces 
of it are still present in the compartments which have 
been fumigated. The gas, it is admitted, tarnishes 
metals. Since the fumigation of railway coaches as 
well as of liners by means of prussic acid gas, or com- 
pounds of it, is now being adopted—in India, for 
example— it is advisable to note that strong suspicion 
is felt in some quarters that the practice is attended 
with grave danger. It is believed that cushions and 
other articles may absorb the gas, and days after- 
wards give it up again upon a rise in the temperature. 
On the Polish railways, it is stated, so many fatal 
accidents have occurred, presumably from this cause, 
that the use of hydrocyanic acid gas as a fumigant 
has had to be abandoned. There is no assurance that 
cyanogen chloride gas is less dangerous in this respect 
than hydrocyanic acid gas, but doubtlessly its 
lachrymatory character would be some protection 
against the occurrence of fata] accidents to passengers. 


Lord Claud Hamilton Retires. 


THE retirement of Lord Claud Hamilton from the 
chairmanship of the Great Eastern Railway is now 
an accomplished fact, for on Tuesday he addressed 
the company’s shareholders for the last time. He 
is now eighty years of age, and has served the com- 
pany as a director for a period of fifty years, during 
thirty of which he filled the position of chairman. 
He has seen the birth and growth of the enormous 
suburban traffic now handled from Liverpool-street. 
At the outset that traffic proved highly profitable, but 
municipal ‘enterprise’ led to severe competition, 
with the result that not only did the company lose 
some of its traffic, but as a very large ratepayer was 
called upon to shoulder a considerable proportion of 
the financial burden created when any of the municipal 
transport schemes were worked at a loss. Dealing 
with his associations with the North-Eastern in the 
current number of that line’s monthly magazine, he 
criticises the plan adopted for Liverpool-street Station. 
That station was partly opened for suburban traffic 
in 1874, and, according to his lordship, was built on 
faulty principles, in that it was placed below the 
street level. The object of so disposing it was the 
fact that the line had to be crossed by two adjacent 
thoroughfares ; but in Lord Claud’s opinion, the diffi- 
culties presented could have been overcome by 
modern engineers. The result of the original mistake 
has been that every one of the company’s trains has 
to start its journey at the foot of an incline, while, 
in addition, the travelling public has been greatly 
inconvenienced. 


St. Paul’s Bridge. 


Towarps the end of last week a conference was 
held at the Ministry of Transport to consider the 
proposal for the construction of a new bridge across 
the Thames. The conference was presided over by 
Colonel Wilfred Ashley, Parliamentary Secretary to 
to Ministry, and was composed of representatives of 
the London County Council, the City Corporation and 
the Metropolitan Boroughs of Southwark, Holborn 
and Finsbury. It was ultimately decided, after a 
prolonged discussion, to appoint a small sub-com- 
mittee, under the chairmanship ‘of Sir Henry May- 





bury, to go thoroughly into the matter. As has pre- 


viously been recorded in this Journal, the City 
Bridge House Estates Committee desires to see the 
work begun as soon as possible, and is strongly in 
favour of the bridge being built between the existing 
Southwark and Blackfriars Bridges, with the northern 
approach carried over Queen Victoria-street on a 
viaduct. As such a scheme would necessitate the 
widening or rearrangement of existing streets, 
financial and other assistance, it is suggested, might 
be supplied by the Ministry of Transport instead of 
falling wholly on the City Corporation. The Ministry, 
it is understood, views the scheme with favour, and 
is willing to give it what aid it can. There are still 
many who would prefer to see London's cross-river 
traffic facilitated by the removal of Charing Cross 
railway station to the Surrey side and the erection of 
@ new bridge across the Thames on the site now 
pris a by the combined railway and Hungerford 
foot bridges. ‘Thisscheme was discussed at the Con- 
ference, but it would appear that there would be some 

i in carrying it out by virtue of the fact that 
the site is outside the City area, so that some doubt 
exists whether the City authorities would be able to 
contribute financially to its execution. 


A Notable Motor Ship Conversion. 


Eary in the week the ex-German motor ship the 
Fritg—now the, Assyrian of the Ellerman Lines, 
Limited—arrived at Dundee, where her Diesel 
machinery will be taken out and replaced by steam 
machinery constructed by the Dundee firm, Cooper 
and Greig, Limited. The engines of the Fritz, it 
may be ‘reéalled, were the first double-acting ‘two 
cycle Diesel engines which were built for marine 
service by Blohm and Voss, of Hamburg. Since the 
handing over of the vessel in accordance with Treaty 
terms, immediately on the conclusion of the builder's 
trials, the vessel has been in the service of various 
British shipping companies. The steam machinery 
which is to be installed comprises two sets of triple 
expansion engines and boilers, which are now in 
course of construction. The work of conversion wil, 
occupy about four months. 


Locomotives Ordered for India. 


In the locomotive building industry there are 
distinct signs of a highly welcome revival of activity. 
During the period of depression the private builders 
were very severely hit, for their business has for a 
long time been preponderatingly conducted with 
overseas customers, the engines required By the 
home railways being almost wholly built in their owr 
workshops. The latest orders tor railway locomo- 
tives placed in this country may not be extensive, but 
they are none the less gratifying. We have officially 
confirmed the fact that Armstrong, Whitworth and 
Co., Limited, bave just received an order for twenty 
engines for the Indian State Railways, and the 
Vulcan Foundry, of Newton-le-Willows, an order for 
fifty-five for the same lines. 


Sixty Years Ago. 


In 1863 iron shipbuilding on the Thames was in a 
highly prosperous condition. A note in our issue for 
February 20th of that year recorded that immense 
progress had been made by the Thames-side shipbuild 
ing firms during the two preceding years, as a result 
of ** the sensation created by the Merrimac ”’ and the 
demand created for iron-built naval and sailing 
vessels. Another reason for the activity was the fact 
that timber had risen greatly in price, with the result 
that a large amount of capital was required to keep 
up a stock of seasoned material. It was added that 
in wooden shipbuilding there was a great waste of 
material from cuttings and shipwrights’ perquisites, 
whereas in an iron building yard “every scrap was 
swept up and run down again for use.” Among the 
yards on the Thames at that date were Barnard’s at 
Deptford, Pitcher’s at Northfleet, Wigram’s at Black- 
wall, the Thames Shipbuilding Company's Orchard 
Yard (formerly Mare’s), the Millwall Shipbuilding 
Company’s yard (formerly, in part, Scott Russell’s, 
and in part Mare’s), Samuda Brothers in the Isle of 
Dogs, and the Government yard at Deptford. Among 
the marine engine builders were Miller and Ravenhill 
of Lambeth and Rotherhithe, Rennie of Blackfriars, 
Penn of Greenwich, Stewart of Blackwall, and 
Dudgeon of unspecified address. At the time some 
87,000 tons of iron shipping were under construction 
on the Thames, and between the yards and the 
engine shops some 20,000 men were finding employ- 
ment. It was recorded with satisfaction that, in spite 
of all this work, there had been no sensible enhance- 
ment in the price of metal, although some difficulty 
was foreseen in the supply of 4}in., 5in. or 5}in. 
armour plate, by reason of its being a new feature in 
the trade and because of the uncertainty created in 
the minds of the ironmasters by rumours that the 
Government proposed to erect mills for the purpose 
in the Royal dockyards, and deprive private manu- 





facturers of the business. 
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an extension of the frout end of the valve spindles. 
In this way the valves of the outside cylinders are 
kept horizontal, and any variation due to expansion 
of the valve spindle or the wear of the link and pins 
is not transferred to the valve of the middle cylinder. 
Furthermore, it becomes easy to withdraw all the 
piston valves and the middle piston without dis- 
mantling any of the gear. 

The middle cylinder and the left-hand outside 
cylinder are combined in one casting, and the right- 
hand cylinder is bolted to them, so as to form the 


Southern Railway -(S.E. and C.) 
Three-cylinder Locomotive. 


ForreeN 2-6-0 locomotives—Nos. 811 to 825—are 
now being built at Ashford works to the designs of 
Mr. R. E. L. Maunsell, and of these engines No. 822 
has just been turned out as a three-cylinder simple 
superheater engine. It is illustrated herewith by an 
outline drawing and half-tone block. 


The cylinders, 1l6in. diameter by 28in. stroke, 
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WEIGHT DIAGRAM OF THE THREE-CYLINDER ENGINE 
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complete unit. Automatic by-pass and water-relief 
valves are fitted to each cylinder. 

The single-throw crank axle is of the built-up type 
with the sweeps extended so as to form counter- 
weights which balance the crank pin and part of the 
connecting-rod. It has thus been possible to retain 


all drive the middle axle of the coupled wheels, The 
outside cylinders are horizontal, but the inside 
cylinder is inclined at 1 in 8 so that the connecting- 
rod and crosshead may clear the leading coupled 
axle. The piston valves for all the cylinders are 
identical, but the outside valves are set above, and 
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DIAGRAM OF VALVE GEAR 


cylinders. All the valves are Sin. in diameter. Those | two-cylinder engines by reducing the original balance 
on the outside are actuated direct by Walschaerts | weights in such a way as to give the correct angle 
gear, whilst the inside valve is actuated by a modified | for the resultant balance. Owing to the inclination 
Gresley gear, as shown in the diagram above. The | of the inside cylinder, the middle crank pin has been 
difference between this gear and the Great Northern | set at 113 deg. to the right-hand crank pin, and 
gears is that the motion is taken from each outside | 127 deg. to the left-hand crank pin. All three con- 
pendulum lever to the cross lévers instead of from! necting-rods are of the same length. The outside 
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big ends are of the plain bushed type, whilst the insick 


end is of the strap bolt pattern. 


The reversing shaft 


is locked by a clutch actuated by a small steam piston 
working in a cylinder, to which steam is admittec! 


when the engine is 


running. 


The crossheads are ot 


the single-bar type, and the motion pins workin bronz: 
bushes with bronze side thrust washers. 

The smoke-box, boiler, frames, wheels, coupling 
rods, cab, brake, and reversing gear, are all practically 
identical and interchangeable with those of the two 
cylinder engines ef the same class. 
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Leading Particulars of Three cylinder and Two-cylinder 


Bonler 
Working pressure... 
Barrel diameter outside 

ot tia ieee 
Barrel diameter outside 
ee 
Barrel Jength ne 
Fire-box shell, width 
Fire-box shell, length .. 
Tubes, 1 jin. outside dia 
meter nehesla - 
Tubes, 5}in. outside dia 
meter oe o° ‘ 
Heating surface : 
Fire-box .. . 
Tubes 
Total . : 

Superheater 
Zl elements .. 
Grate area 
Cylinders 


Piston valves (inside ad- 
mission) .. .. . 
Piston valves (maximum 
travel) ery, 
Valve motion 
Wheels— 
Front bogie (Bissel) 
Coupled pe dp. ke 
Tractive effort at 80 per 
cent. boiler pressure. . 
Total weight of engine in 
working order .. .. 
Total weight on coupled 
wheels + ad) ; 
Brake 


Locomotivcs. 
Three -cylinder. 
190 Ib. per sq, in. 
ift. 7}in. by® 
Sit. 3im, by gin 
12ft. Gin. 
4ft. Ofin. 
8ft. 
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21 
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285 sq. ft. (int.) 
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. Three, 16in. dia. 


by 28in. stroke 
Three, 8in. dia. 


5jin. 
Walschaerts 


3ft. lin. dia. 
5ft. 6in. dia. 


ll tons 
62 tons 15 ewt. 


53 tons 


Steam on engine, -.. 


vacuum for tender 
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ye ie fae 
Coal 


and train 
4ft. dia. 


3500 gallons 
5 tons 


Two cylinder. 
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Cylinder lubrication is effected by means of a 
three-point sight-feed lubricator of Mr. Maunsell’s 
design, haying separate condenser, and feeding into 
the three main steam pipes, The cylinder and steam 
chest drain eocks are of the mushroom valve type 
operated by means of small steam pistons, all con- 
trolled by one valve conveniently placed just below 
the hand Yeverse wheel] in the cab. The same valve 
also controls the revérser ¢lutch referred to. A water 
sander of the “‘Lambert’’ type is used for the 
leading and driving wheels in forward running. For 
running backwards dry sand from the tender footplate 
boxes is used. 

The superheater with its header of the Maunsell 
type, having combined regulator in the smoke-box, 
with spark-deflecting or diaphragm plates is precisely 
the same as for the two-cylinder engines. The com- 
parative table of dimensions given shows the difference 
between the three-cylinder engine and the two- 
cylinder engine, and it will be noted that in order to 
make the tractive effort the same in the two engines 
the boiler pressure of the three-cylinder engine has 
heen reduced to 190 Ib. per square inch. 

[t will be seen that the engine has, as far as possible, 
been made identical with the two-cylinder engines of 
the same class at present working on the 8.E. and C, 
.ection of the Southern Railway, with the object of 
comparing three-cylinder and two-cylinder simple 
engines both as regards performance and cost of 
mamntenance, 





The British Industries Fair. 
No. I. 

Tse British Industries Fair, which is being held 
coneurrently at Birmingham and Shepherd’s Bush 
irom February 19th to March 2nd, is unmistakably, 
so far as the engineering exhibits are concerned, 
almost a counterpart of the Fair held twelve months 
ago. There is, of course, a sprinkling of novelties, 
while a few of the exhibits of last year that we really 
expected to see again are absent ; but, taken on the 
whole, there is very little new to chronicle. Although 
such repetition may be rather disappointing to those 
in search of rovelties, it is, perhaps, satisfactory from 
a commercial point of view. The representatives of 
several firms with whom we talked at the Fair, said 
that they had done good business on the lines of last 
year's exhibition, and the general tendency seemed 
to be to make the best of circumstances as they are, 
rather than incur expenditure on something new. There 
is, however, the risk—and we heard it referred to at 
the Exhibition—that if this policy be adhered to too 
strictly, people may come in from abroad and spoil 
our markets. 

The extent of the midland Exhibition is practically 
the same as it was a year ago, and it is in the same 
buildings at the Castle Bromwich aerodrome, near 
Birmirgham. We begin below our description of 
some of the exhibits. 

John Kirkaldy, Limited, of 101, Leadenhall- 
street, E.C. 3, who were established as long ago as 
1809, and have works at Burnt Mill, Essex, where all 
kinds of marine auxiliary machinery are maunfac- 
tured, are exhibiting a cold room, about 6ft. by 6ft. 
by 7ft. high, inside dimensions, It has a substantial 
framing packed with silicate of cotton, and covered 
on each side with waterproof lining and matchboards. 
(ialvanised meat rails are provided on the ceiling for 
quarters of beef, sheep and other large stuff, and wood 
battens on the walls for smaller joints. The room 
is cooled by a standard }-ton CO, compressor, which 
is driven by a 1} brake horse-power electric motor. 
The compressed gas passes through coils in the con- 
denser where it is cooled, and from there to the 
expansion, or regulatirg valve, and on to the evapo- 
rator coils in the brine drum in the room. From the 
expansion valve the gas passes through a coil in an 
air duct in the centre of the drum, and thence through 
a coil in the brine, after which it returns to the 
machine and is re-compressed and re-cooled. An 
electrically driven fan is fitted oa top of the brine 
drum which draws the air from the upper part of the 
room and passes it down the air duct and out through 
openings at the bottom of the drum. In this way 
the air is rot only cooled, but in its passage down 
the duct. its moisture is extracted and the cooled and 
dried air freely circulates around the meat. Addi- 
tional cooling is caused by radiation from the sides of 
the drum, and the storage of brine keeps the room 
cold for many hours after the machine is stopped. 
The machine is operated by only one valve, so that 
no technical skill is required in working it. Besides 
the installation just described, there are several other 
larger refrigerating machines on this. stand. 

The Tangent Tool and Engineering Company, 
Limited, of Keynsham, Somerset, has a number of 
tools embodying the hydraulic principle which we 
described in conneetion with this firm’s exhibits last 
year, together with some rotary shears. One of the 
latter is a rotary shearing machine for trimming 
the ends of “‘ packs” during the various rolling 
operations, for use in a tin-plate works.” After each 
pass the “pack” is, of course, folded in halves and 
the rough ends cut off. The, total thickness to be 
trummed after each pass is approximately jin. The 
machine is designed to cut at 75ft, per minute, and 


The frame, which is of cast iron, is cored to form a 
large oil sump. The cutters are 9in. in diameter. 
The bottom shaft is ring oiled, while the top cutter 
rotates on its shaft and is lubricated by a Stauffer 
grease cup. Vertical adjustment of the top cutter 
is obtained by rotating the shaft, the journal of which 
is excentric, into the part gripped in the frame. The 
cutters are sharpened by grinding on their face and 
the wear taken up by bringing the top cutter forward 
the necessary amount. The weight of the machine 
is just under 2 cwt. Another machine shown is a 
9in. gap hydraulic riveter, which embodies an 
adaptation of Smith’s single-stroke valveless hy- 
draulic unit. The overall hydraulic and mechanical 
advantages give approximately 5-tons pressure on 
the rivet with an ordinary pull on the handle. This 
load is quite enough to close a jin. rivet hot for 
which the tool was designed. The frame is cast iron, 
everythirg else steel, hardened where necessary. 
Another adaptation of the same type of hydraulic 
unit, also exhibited, was designed for straightening 
small crank shafts. The press has a 2in. stroke, and 
exerts about 3-tons pressure. In a hand-operated 
hydraulic spring-testing press, also shown by this 
eompany, the fluid is pumped from the top portion, 
which forms a reservoir, to the ram cylinder on 
the power stroke and returned through a double 
purpose valve on the upward stroke. The hydraulic 
advantage is 23 to 1, and the total ram pressure of 
20 tons is easily obtained. This is a multi-stroke 
machine, t.e., one stroke of the plunger does not force 
the ram the whole 4in., but 20 tons can be exerted 
through the whole of the 4in. if required. One of 
the interesting points of this machine is the fact that 
the ram can be coupled direct to the handle and hence 
short circuit the hydraulic advantage. This arrange- 
ment enables the ram to be raised or lowered its 
full travel with one pull of the handle. Of course, 
the only pressure which can be exerted in this case is 
that obtained by the mechanical average. The 
press operates as follows:—¥or bringing the ram 
rapidly down to the job, the double-purpose valve 
is opened by a cam, being spring loaded it closes auto- 
matically when the cam is released. <A pin, which 
is coupled to the handle by links, is pushed into a jaw 
machined in the head of the ramrod. This rod is 
fixed direct to the ram. It is now possible to force 
the ram down on to the job; the fluid being sucked 
into the ram cylinder through the double purpose 
valve. The valve is then closed, the pin released 
from the jaw in the ramrod, and the pressure is 
exerted by means of the pump. When the end of 
the power stroke has been reached the pin is engaged 
with the ramrod, the double-purpose valve is opened, 
and the ram withdrawn with a single stroke of the 
hand lever, the fluid exhausting through this valve 
into the reservoir. The ramrod passes through the 
pump plunger and the body. A gland is fitted in the 
crosshead and a hat leather at the lower end of the 
body. This leather serves two for, besides 
acting as a gland, it is also used as a delivery valve, 
and so eliminates the orthodox type of valve and 
cuts down one ible source of trouble. It works 
and stands up to the load of 2} tons per square inch 
quite, satisfactorily. The hole through the pump 
body through which the delivery passes is about 
1/s3in. larger in diameter than the ramrod. 

In another rotary shearing machine, for cutting 
up to }in. plates, the frame is of cast steel, and is 
cored to hold the reduction gear, an oil-tight cover 
being fitted to the bottom, so that the gears run in 
oil. The gears themselves are steel castings on 
hardened steel, the latter, wherever the loads are 
heavy, of hor bronze, and the clutch, normally 
held in the out position by a spring, is foot-operated. 
This enables the operator to “inch "’ a plate if neces- 
sary. The top or free cutter shaft is mounted on 
heavy duty roller bearings to eliminate as much 
friction and drag as possible. Vertical adjustment 
of the cutters is obtained by raising or lowering the top 
cutter, complete in its housing ; the side adjustment 
is obtained by moving the driven cutter complete 
with its shaft, out or in as necessary, the last gear 
being mounted on splines to it this movement. 
Rollers are arranged so that they are just proud of 
the frame and carry the load of the plate, thus 
cutting out any friction that might be caused by 
the plate rubbing over the bed. In this machine 
the checks carrying the top cutter have been elimin- 
ated, and the frame to enable the plate to 
pass after shearing. This makes a much cleaner 
machine and enables partly sheared plates to be 
readily withdrawn, as there is no obstruction outside 
the free cutter. Such a procedure was practically 
impossible with the earlier type of machine, as the 
deflected sheet fouled the cheeks. During some 
tests the machine was run up to 23ft. per minute on 
fin. plates, the power absorbed being approximately 
23 horse-power ; but although the machine will stand 
up to this speed quite satisfactorily, the makers do 
not recommend any cutting speed over l0ft. per 
minute. When shearing at 1l0ft. per minute the 
machine is under perfect control, the operator being 
able to start on, and cut to a line, and to stop when- 
ever he wishes. At 10ft.;per minute the approximate 
power required is 10 horse-power. 

Holt and Willetts, of Lion Works, Cradley Heath, 
have an electrically operated hauling winch for 
dealing with cargo or for shipyard use. It is capable 





ubsorbs approximately 34 horse-power at this speed. 





of exerting{a pull of 3 tons direct from the drum at 





a speed of 50ft. per minute. It is coupled directly 
to a totally enclosed reversing electric motor which 
is designed to give out 15 brake horse-power at 700 
revolutions per minute, and is fitted with the usual 
pedal-operated brake for rapid lowering, besides an 
automatic electric brake to hold the load in case of 
failure or interruption of the supply. On this stand 
there is also an eleetric overhead travelling crab for 
lifting 3 tons at 25ft. per minute and travelling at 
75fit. per minute ; a hand power overhead travelling 
crab, to lift 2 tons; and a direct-coupled electric 
hoisting gear, capable of lifting 1 ton at 100ft. per 
minute. This gear is suitable for either goods or 
passenger cage lifts, and made in sizes from 3 ewt. to 
30 tons. It is of the worm-gear type, with a machine 
cut phosphor bronze worm wheel, and a steel worm 
running in an oil bath in a cast iron case. The thrust, 
of the worm is taken on a ball thrust bearing. There 
are also a belt-driven hoisting gear, to lift 1 ton at 
60ft* to 70ft. per minute; a direct-coupled electric 
friction hoist, for lifting 5 cewt. at a speed of 75ft. per 
minute, and sundry other smaller types of lifting 
tackle. 

Venner Time Switches, Limited, of 45, Horseferry- 
road, Westminster, are showing :—-A complete range 
of time switches, for from 1} to 400 ampéres, single, 
double, and triple-pole, for all pressures up to 2500 
volts, fitted with 1, 14, and 45 day clocks ; in wooden, 
cast iron, and cast aluminium boxes. There are also 
on this stand some current limiters, aluminium and 
other non-ferrous castings. 

John Thompson Water Tube Boilers, Limited, of 
Wolverhampton, have a scale model of the familiar 
dish-ended Lancashire boiler, some superheater 
units, cress sections through vertical water-tube 
boilers, and a model Kennicott water softening 
plant. We heard that this company is at present 
at work on the construction of a battery of water- 
tube boilers, for a power-house, which will be capable 
of evaporating 900,000 Ib. of water per hour. 

Wm. Kenyon and Sons, Limited, Dukinfield, have 
the same position as during the last two years, but. 
now have the advantage of a stand with four front- 

On one side there is a representative display 
of interstranded cotton driving rope and a small scale 
working model of a cotton mill driven from a Metro- 
politan-Vickers high-speed geared turbine by means 
of Kenyon’s ropes. In the mechanical section, on 
the other side of the stand, there is a complete modern 
ring spinning frame drive, comprising a “* Weilding ” 
clutch, such. as we described twelve months ago, 
fitted on a spinning frameend ; the ‘‘ Ruscoe’’ patented 
gallows pulley bracket, and lineshaft pulley. There 
is also a specimen of a special “‘ under-pressure ” 
drilling apparatus, by means of which joints, connec- 
tions, &e., may be made in a gas or water mains with- 
out interference with the flow. The boiler covering 
and sheet metal work department of this firm is 
represented by a small scale model of a Lancashire 
boiler with modern heat insulating coverings shown 
in section. 

The British Mannesmann Tube Company, Limited, 
of Newport, Mon., has a stand for which an imposing 
entrance arch has been formed by a large “‘ U ’’ shaped 
bend, 45ft. 6in. long by 9in. dameter, made in one 
weldless length flanged at each end. Two ship's 
davits, each in one piece without weld or joint, and 
two poles for electric tramway transmission purposes, 
each made in one single weldless length, stepped in 
the usual manner, are also grouped near this bend. 
On the stand there are various types of expansion 
pipes for steam, some specimens of weldless steel 
cylinders for compressed air and gases, and a mis- 
cellaneous assortment of exhibits, comprising British 
and American standard flanges, various forgings, 
rock drills, driving joints, smoke bends, tubes with 
concrete linings, reducing pieces for gas and water 
mains, also special fittings for spigot and faucet tubes, 
such as Y pieces. tee pieces, crosses and bends. There 
are also some sections of lapwelded steel pipes over 
14in. diameter up to 72in. diameter, the manufacture 
of which has recently been taken up by this company. 

Nobel Industries, Limited, of Buckingham-gate, 
London, 8.W.1, have, besides the explosives and 
accessories with which this name is generally associ- 
ated, a number of exhibits of more direct engineering 
interest. Thus the associated firm of Kynoch, 
Limited, Birmingham, exhibits power presses at work 
and articles wholly or partly manufactured with their 
aid, such as drawn tubes, lamps for motor cars, and 
other brass and copper hollow ware. Samples of 
non-ferrous metals in the form of ingots, forgings, 
castings, strips, sheets, rod, wire, &c., manufactured 
by Kynoch, Limited, and the King’s Norton Metal 
Company, Limited, inchided among the exhibits, 
while Edison accumulators and Newton electric 
motors—by Rotax, Limited—- are also shown, 
together with other specimens of Nobel's interests in 
the engineering world, such as the products of Thermit 
Limited—the rail welders—and carbon free metals 
and alloys and a powder mixing machine, manufac- 
tured by the Continuous Reaction Company, Limited, 
The exhibit of the products of Necol Industria! 
Collodions, Limited, inchide Necol household cement, 
the plastic wood, to which we have referred in the 
past; and other applications of this company's 
products for lacquering metal ware, coating leather, 
wood finishes, &c. 
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Oil Engine Nomencltlature.* 
By J. L. CHALONER. 


In a paper on “ High Speed Oil Engines,” which was 
read by Mr. J. L. Chaloner before the Institution of 
Automobile Engineers in London, on Thursday of last week, 
the author makes an interesting contribution to the much 
debated subject of oil engine nomenclature. 

It has been suggested, Mr. Chaloner says,. that there 
are too many types of oil engines to permit of a simple 
classification. He finds, however, that a detailed study 
of the many designs brings out the fact that they are in 
almost every case a modification of some fundamental 
principle or a combination of two or more such principles. 

“Otto ” has fallen into obscurity, “‘ hot-bulb ’’ requires 
qualification, ‘‘ Diesel”? is perplexing and inaccurate, 
‘“ Semi-Diesel *’ lacks precision, “‘ cold-starting’’ is mis- 
leading, ‘‘ high-compression”” may refer to oil or petrol 
engines, “crude oil’ shows misrepresentation, and 
*‘ refined oil *’ confesses a deficiency, Yet all the existing 
types can be allocated in accordance with definite ranges 
of pressure—whether compression-pressure or maximum 
pressure is immaterial—and methods of fuel injection. 
When inaluding high-speed engines the problems of 
nomenclature are certainly somewhat more complicated, 
because there is the tendency of the “ constant-volume ” 
and “ constant-pressure ** cycles to merge into each other. 

The above remarks are, he says, considered sufficient 
reason for ineluding in these notes a suggested system of 
classification of liquid fuel internal-combustion engines :— 

I. Gas Injection.—(A) Low-pressure engine: (1) The 
fuel is mixed with the requisite amount of air in a mixing 
chamber (carburetter or vaporiser). The mixture is 
drawn into the cylinder, compressed to a moderately 
low compression-pressure and fired. (Otto cycle, Clerk 
cycle.) (B) Medium-pressure engine : (1) No representa- 
tive type in existence. (C) High-pressure engine: (1) 
The fuel is pumped into a small passage leading from the 
cylinder to a vaporiser. The gas pressure produced by a 
small fraction of the charge in the vaporiser injects the 
main charge into the combustion chamber. (Deutz 
system, Steinbecker type, Krupp type.) (2) The fuel is 
fed or injected into a cup or secondary chamber adjacent 
to the combustion chamber and connected with it by a 
series of small holes or channels. The heat of compression 
ignites the volatile fractions of the fuel and the resultant 
g@s pressure forces the main charge into the combustion 
chamber, (Brons system, Ellwe system, Hvid type, 
Sabathé type, Leissner type, Sulzer type.) 

II. Air Injection.—({A) Low-pressure engine; (1) Th® 
compressed air injects the charge during the induction or 
the first part of the compression stroke. The mixture is 
compressed to a moderately low compression-pressure and 
fired. (Bellem et Brégéras system, Egersdérfer type.) 
(B) Medium-pressure engine : (1) Compressed air injects 
the charge split up into main and auxiliary spray. The 
latter passes over a hot surface and meets the main spray 
in the combustion chamber. (Blackstone system.) (C) 
High-pressure engine: (1) Compressed air injects the 
charge towards the end of the compression. The com- 
pressed air may be generated by the action of the main 
piston as distinct from an independent compressor. The 
fuel charge may be kept separate from the compressed air. 
(Diesel and Clerk cyele, Trinkler and Haselwarder systems, 
Korting and M. A. N. types.) 

Ill. Mechanical Injection.—{A) Low-pressure engine 
(1) The charge is injected by pump pressure into the com- 
bustion chamber during compression and fired either by 
eleetrie spark or hot surface. (Priestman system.) (B) 
Medium-pressure engine; (1) The charge is injected by 
pump pressure into the combustion chamber at the end 
of the compression, directed towards a hot surface, which 
introduces the ignition. (Ackroyd system, Rundléf type, 
Crossley type.) (C) High-pressuré engine : (1) The charge 
is injected by pump pressure into the combustion chamber 
at the end of the compression. The heat of compression 
ignites the charge. (Vickers, Ruston, Campbell and 
Doxford systems.) 

The above arrangement brings out the simple nature 
of oil engine classification, which becomes possible by 
using pressure as the basis, although the variations are 
numerous and the combinations obscured. ‘“‘ Hornsby- 
Ackroyd-Otto”” and “ Trinkler - Haselwarder - Brons - 
Ellwe’ are instances which indieate very forcibly the 
fallacy of extending the system of descriptive titles. 

No practical application, it will be noted, has so far been 
found for the gas-injection systems of the medium-pres- 
sure type. Engineers have, however, recognised the 
technical difficulties in controlling gas pressures of highly 
volatile fueld, or in producing adequate gas pressures of 
the available time of the injection period with fuels com- 
paratively free in volatile constituents. Yet the scope 
for farther development in this direction is not lost sight 
of, and @ partial combination with the mechanical-injection 
system appears a practical proposition fer high-speed 
engines. 

Mr. Chaloner’s paper, which is accompanied by full 
tables giving technical particulars of the principal types 
of high-speed oil and petrol engines, as well as numerous 
drawings of constructional parts, forms a concise review 
of the progress which has been made up to the present 
time. The problem of internal combustion and the 
attendant questions of the atomisation. and gasification 
of the fuel charge, are discussed. In the opinion of the 
author, the engineer will require the close co-operation of 
the chemical physicist for further work on the more 
effective utilisation of the available heat energy. 

An interesting section of the paper deals with the 
automobile type of engine, and an account is given of the 
Peugeot—-Tartrais two-stroke heavy oil engine, which 
has recently completed successful road trials in France. 

In summarising his conclusions, the author states that 
the nomenclature demands revision, because a clear 
and concise terminology is useful in recognising the tech- 
nical characteristics of various engines, The classifica- 
tion in accordance with the pressure range suggests 4 
simple system which would ‘be applicable in every sense 
to the ready identification of internal-combustion engines 
of all types. 

* Extracts from a paper read before the Institution of Auto- 
mobile Engineers, February 15th, 1923, 


Internal combustion is a phenomenon which, from a 
technical point of view, is not at present explained in @ 
satisfactory manner. A system which only yields a 
possible maximum return of 50 per cent. is not comparable 
with the high standard of efficiency which engineers are 
endeavouring to obtain and maintain. It is hoped, 
however, that a closer study of the conditions which help 
or hinder combustion efficiency will indicate the direetion 
in which lies the further utilisation of the latent properties 
of liquid fuels. That, together with a possible change 
in the thermo-dynamical aspect of the problem, should 
be the means of establishing some new and more efficient 
cycle for internal combustion. 

As regards the present type of oil engine, the limiting 
values for the leading dimensions appear to be clearly 
understood. Cylinder dimensions, piston speed and mean 
effective pressures are all controlled by mechanical and 
metallurgical limitations. 

For high-speed oil engines the cylinder capacity and 
injection device, present the chief difficulties. The larger 
amount of excess air which is still required for oil engines 
has brought the two-stroke engine into prominence, but 
the reduced mean effective pressure for two-stroke engines 
has to be counted at present as a disadvantage. The 
importance of suitable materials is self-evident, and the 
rate of progress will depend to a large degree on the 
effective co-operation of the engineer and the metallurgist. 
The dual chamber as a form of cylinder-head construction 
is established, and the high-speed mechanical-injection 
pump is represented to-day by several promising examples. 
The weight/power ratio has already been reduced to com- 
mercial figures, and there are, therefore, left only such 
details as might be considered as problems inherent in 
internal-combustion engines. 

It is not suggested that the change to high-speed oil 
engines will be anything but gradual. Any system, how- 
ever, which facilitates or enhances the flexibility of an 
engine with regard to a wide range of fuel has an industrial 
and economic value of which advantage will be taken by 
the automobile and allied industries. 








New Lighthouse Apparatus for 
Port Said. 


WE were invited earlier in the week to inspect at the 
works of Chance Brothers and Company, Limited, at 
Smethwick, a new apparatus which that firm has con- 
structed for the lighthouse at Port Said, and which econ- 
sists of a lens, with its mercury float pedestal, revolving 
clockwork mechanism and burners. The lantern, of 
12ft. 9in. internal diameter, tnside which the apparatus, 
&c., will be placed, has already been dispatched to Port 
Said. The installation is to replace an existing light 
and lantern, which was also supplied by Messrs. Chance 





PORT 


LIGHTHOUSE APPARATUS FOR 
in 1902, and consists of a fourth order lens with an électric 
lamp, the lens having a focus of 250 mm. The new 
light is of the first order, the lens having a focus of 920 mm. 

The illuminant is an imeandescent oil burner of the 
latest type, giving a very high intrinsic brilliancy, and 
it will replace the existing electric lamp, with, we are 
informed, a resulting large economy in cost of upkeep and 
attendance. The beam from the new lens will be about 
1,250,000 British candles, which will give a luminous 
range of between 90 and 100 miles in clear weather in the 
Mediterranean. The height from the sea-level to the 
focal plane of the light when erected on the tower will be 
184ft., and this will give an actual geographical range to a 
vessel at sea of 24 miles. 

The accompanying engraving shows the new optical 
apparatus and pedestal. The optical apparatus, which is 
of the single flashing type, consists of three panels, each 








covering 120 deg. horizontal angle. The single flash is 


of 0.56 seconds duration every 10 seconds. The revoly 

ing portion of the apparatus weighs 3} tons, and is earried 
on & mercury bath, the weight of the mereury employed 
being about 450 1b. The apparatus iis revolved by clock. 
work, driven by a falling weight. The “ Chance” inean- 
descent oil burner, which is provided, has an autoform 
mantle of 110 mm.—-4.33in. diameter. It works on 
the vapourised oil system, the oil being stored in con 

tainers in the lantern and forced up to the burner by air 
pressure. The use of autoform mantles instead of the 
old collodion type is a modern innovation, and results in 
a great increase of candle-power from the lens, the in 

trinsic brightness of the mantle itself being about 70 per 
cent. higher than that given by the old type. Their 
introduction and adoption in this country has been di 
to Mr. D. W. Hood, Engineer-in-chief to the Honourab|c 
Corporation of Trinity House, who has also designed an 
autoform type of burner which is in use in the lights unde: 
the control of that Corporation. Though burners having 
this new type of mantle have been installed in various 
existing lights, this is the first new large light which has 
been supplied with and specially focussed for it by Messrs 
Chance. 

The new apparatus was ordered by the Director-Genera| 
of Ports and Lighthouses Administration to the Egyptian 
Government. The work has been carried out to the 
requirements and specification of Mr. Alexander Grafto:, 
Superintendent Engineer of Lighthouses, Alexandria. 
Egypt, who is also responsible for the erection in Egypt. 








AUSTRALIAN ENGINEERING NOTES. 


Tue new Chief Commissioner of Railways in South 
Australia (Mr. W. A. Webb), after giving attention to thx 
haulage capacity of the State’s locomotives, has written 
to the leading English, Scottish, Australian and America: 
builders, asking them for suggestions for new types of 
engines, more particularly of the following classes : 

“ Mountain” type passenger engin>, with tractive effort of 
41,000 Ib. to 43,000 Ib. ; “ Pacific ’’ type passenger locomo 

tive, with tractive effort of 32,000lb. to 35,000 Ib. ; 
“ Mikado” type of goods engine, 50,000 lb. to 55,000 Ib.; 
“* Decapod ” type of freight engine, 60,000 lb. to 65,000 Ib. ; 
and “Santa Fé” type of engine, 60,000 Ib. The most power 

ful locomotive running in South Australia at present has a 
tractive effort of 20,000 lb. The Commissioner says that 
tenders for the proposed new types are not being called 
at present, but on receipt of suggestions from locomotive 
builders requests will be placed for definite designs. 

+ * * * * * 

Tue Queensland Minister for Mines has announced 
that it has been decided to close down the State gas 
and oil bore at Roma. The bore and about 1400ft. of 
}2}in. casing will be offered to the Roma Town Counci! 
for water supply purposes for £1450. About £35,000 was 
spent in boring, apart from the outlay on the original 
bore nearby. The Minister said that it was intended to 
amend the Mining Act in 1923 with the view of giving 
greater encouragement to oil development, with due 
safeguards to the State, and preventing as far as possible 
any undue speculation in oil. 

. * * >. 

A new body to incorporate the cotton-growing asso 
ciations now existing is being floated in Brisbane with a 
nominal capital of £1,000,000. It will be styled the 
Australian Cotton Growing Association of Queensland. 
Limited. The superintendent of the southern division of 
the Association has stated that sufficient cotton seed has 
been applied for to sow 140,000 acres in Queensland. The 
number of gins at Rockhampton and Whinstanes is being 
increased from three to eight, and thirty-two new installa- 
tions are in course of construction at various points. An 
oil mill is to be established at Whinstanes, with a large 
capacity, which is to be capable of producing 40 gallons 
of oil to the ton. A 40-ton mill at Rockhampton is also 
projected, The mills will produce oil cake and olive oil. 
The brokers of the new eoncern declare that there does not 
appear to be any shortage of capital for first-class invest 
ments, and British capital is coming forward for invest 
ment in cotton and other propositions. The Victorian 
Ministry has decided to co-operate with the Common- 
wealth Government in giving a guarantee of 54}d. per 
pound for seed cotton of ]}in. staple and more. Increased 
production in the State is expected to result from this 


action. 
* > * > * * 


>. 7. 


Tue Victorian Minister for Mines has issued a statement 
in which he expresses the opinion that the outlook for 
gold mining in Victoria for the year 1923 is distinctly 
bright. He points out that new companies have been 
formed for the purpose of reopening old mines in districts 
where mining has been under a cloud in recent years, and 
some of these have applied for assistance under the pro- 
visions of the Mining Development Act. The New Langi 
Logan Company has been advanced £3500 under this Act, 
and endeavours are being made around Walhalla—the 
scene of very rich yields in the past—to pick up the con- 
tinuation of an earlier rich reef. The Hobart Mercury 
states that consequent upon a recent discovery of a zinc- 
blende ore body at Comstock, a number of applications 
are being made for tribute rights on mining sections there. 
If a favourable tariff is forthcoming for the ore, there 
should be considerable activity in the district. 

* *. « = * 

Pretmimary steps have been taken in Brisbane to 
give effect to the provisions of the Irrigation Act of 1922, 
which provides for carrying out what is known briefly 
as the Dawson Valley irrigation scheme, an undertaking 
estimated to cost several million pounds. It is likely that 
cotton will be grown on the irrigated area. 

* . * * * * 

THE Queensland Minister for Mines reports that the 
silver-lead furnaces at the State mines at Chillagoe are 
running continuously, and are producing approximately 
£1000 worth of metal daily. The smelters are shipping 
between 500 and 600 tons a month from Cairns direct to 
London. ‘Copper is not being smelted, but as supplies 


* 








accumulate it may be decided to have a run of four months 
on copper. 














Fes. 23, 1923 








THE ENGINEER 








Railway Matters. 





Ir was stated at the final meeting of the London and 
South-Western Railway that the cost of the reconstruction 
of Waterloo station had been £2,270,000. 

Tue reconstruction of Bangor station and yard, referred 
to in our annual article-on January 12th, has been begun 
})\ the demolition of the carriage shed on the north side of 
the Cagmarvon Bay line. 

Durtne the four weeks ended December 2nd the Great 
\Vestern Railway ran 120,723 trains, of which the average 
number of minutes’ late arrival was thrée. It will be 
remembered that there were several days when loegal fog 
prevailed. 

Tae month of November last, when compared with the 
same period of 1921, showed an increase of 83.1 per cent. 
in the tonnage of ironstone and iron ore conveyed, of 
60.5 per cent. of limestone,of61.6 per cent. of pig iron, 
and of 33.6 per cent. of iron and steel. 


Tae Welsh Highland Light Railways would appear to 
be making progress. They have now received from the 
Ministry of Transport’@n Order authorising the con- 
struction of @eViation railways in substitution of some 
contemplated under the Order of lastyyear. 


TurkE of the gentlemen whose names appeared in the 
second list of New Year Honours are railway oa. 
Sir George Younger and Sir Owen Philipps are 
of the Southern Railway and Mr. Joseph H. Kaye «a 
direetor of the Longon, Mi aad Scottish. 


At the final meeting of the Maryport and Carlisle Rail- 
way Company—now absorbed in the London, Midland 
and Seottish—the chairman*snid that it was the senior 
British pailway. It was built in 1835, and finished as it 
was Ofiginally and constructed. All other 
British railways, of equal age, had been built up by 
numerous amalgamations. 

THE report of Lieut.-Golonel Mount, issued on the 15th 
inst., on the collision of December 6th at Birkenhead Park 
station, shows that the driver of the Wirral up train passed 
the outer and inner home signals at “‘danger.”” Some 
severe comments are made on the inattention of the 
fireman and guard. The latter saw the signals at 
‘ danger *’ but took no steps to stop the train. 

THE collision on December 18th at Abbey Gates signal- 
box, between Canning Town and Stratford Market, when 
a Great Eastern passenger train ran into a London and 
North-Western goods traim, is stated in Colonel Mount’s 
report, recently issued, to have been due to the driver of 
the passenger train failing to notice the condition of the 
starting signal. The man had been checked at the home 
signal and should, therefore, have been prepared, as laid 
down in rule 40 (a) to find the starting signal at “‘ danger.” 

\ TELEGRAM to the T'imes says that it was reported on 
the Dublin Stock Exchange, on the 15th inst., that arrange- 
ments had been completed for the amalgamation of the 
Great Northern and the Midland Great Western com- 
panies. We hope that this is so. The two companies 
meet at Wavan and Cavan, and do not co te at any 
other point. Such an amalgamation would a@ source 
of strength to the private ownership of the railways in 
the Free State at a time when their existence is threatened. 

Tue Ministry of Transport inquiry into the collision at 
Retford on the 13th inst. was held Colonel Pringle on 
Friday last. The evidence showed that the si at the 
two Eenete tena box and Babworth, in rear of 
Retford North box, where age train was shunting — 
were against the express. was some fog, but the 
evidence was con as to whether the fogsignal- 
men ghould not have been out. Until the adjourned 
coroners has been held on Monday next, it is 
better to say more. " 


Tre Gwendreath V: Railway is, according to the 


(Great Western. Railway Teigerine, the smallest Compan 
taking absorbed by the Great Western Company Detroit 


Rail Act. It extended from a junction with the 
Great Western Reilway at Kidwelly and one with the 
Barry Port Railway to Mynydd-y 3 miles distant, 
where were extensive lime works. It hed two tank 
engines, 19 wagons, and 10 covered wagons. Exten- 
sive deposits of silica stone are also found at Mynydd-y- 
varreg, of which fire-bricks are made. There are some 
interesting tin-works, whose hi i 
than 1781, wherein is # tablet, “ These tin-works, the 
oldest in the kingdom, were rebuilt by Haselwood Hath- 
away and Perkins, a.p. 1861.” 

In the report of the Midland Railway the directors 
stated=that conditions gradually improved in the year 
1922, amd with reviving trade and a return to the 
efticieney in the movement of traffic, they 
ae that a oo i in 
justified at an early date, i 
already taken The directors of ee 
North«Western y in 
in the following are in UE tena are of 
having regard the 
with @ to ws pee! 
inter of the , that time has 
‘rt aliechenaiel aaa in rates, &e., 
-onsidered by the boards of 

AccorpEe to the 
the rai material exported 
ended December 31st last was as 
figures for 1921 and 1920 
motives, £5,074,843 | (87. ; 






BE 


rails, 
£2,475,933 (£3,101, 280, £2,698,190) ; £2.016,492 
rh 330,084 (26,023,516, 
£1,92) 
£1, 
£1,38' 
£159,046 were shipped to India during December, and 


Notes and Memoranda. 





Ir is reported from Ottawa that Professor J. C. McLen- 
nan has succeeded in liquefying helium, This is said to 
be the first time that helium has been liquefied outside 
Holland, where Dr. K. Onnes liquefied it in 1908. 


ACCORDING tothe Federal Bureau of Statistics pig iron 


production in during Deeember, 1922, amounted 
to 36,891 as compared with 34,289 tons in the pre- 
ing mon’ an increase of 4.7 cent. The total 
p i ‘Pig irom in 1922 was 057 tons, as com- 
with an 594,354 tons in the previous year. 
of : aces remained during 
two at Sydney, one at Hamilton, and one at 

Sault Ste. Marie. 


wew and improved method of making a superior 
i carbon at moderate cost has been recent! 
invented by Professor Victor Lenher, of the chemistry 
t of the University of Wisconsin. and patented 
jointly with the, General Electrie Company. new 
process consists of treating charcoal with selenium oxych- 
loride, a solvent for the hydrocarbons, i the 
solution, and washing the residue. The p such 
a a purer than the of 
; it is and possesses great absorptive 
perties, and may be used more effectively than 
activated charcoal for the absorption of 
moderate temperatures below 100 deg, are used. 
is his % ‘On the commercial, industrial 




















Situation . to the Department of 
July, Mr. H. H. Fox, 
t® the ; 1 Peking, 
mate of the uction of coal in 
rs report 
of tons, of which 


by the larger mines worked on mode 
recent estimates of the annual production 
made by various experts show figures between 
10 18 million tons. The country’s reserves are 
said to be probably between 40 and 50 milliards of tons. 
While these reserves are very considerable when compared 


with ent consumption per head of the 

they would, of course, be smal! if the consumption were on 
a level with the people of Great Britain or America, 
According to, *s leading mineral expert, the propor- 
tion of to bituminous coal is greater than 


1 : 3, while that for the world generally is 1 : 8. 


THe lot of the supply engineer who possesses a direct- 
current network, states the Electrician, is at present 
unenviable. To meet not only a growing domestic load, 
but the ordinary expansion of his undertaking, he is faced 
with a heavy capital expenditure on mains and sub- 
station plant and with considerable money 
attendant upon the of the latter. In 
cases, as at has been tackled 
by boldly 


nating,” but, apart from the obvious limitations of this 


course, it is almost i the load is 
large and traction has to be remaining 
alternatives are to from the existing 
sub-stations, to build new sub-stations, 
to loy mercury rectifiers, or to go in for what are con- 
veniently called third of 
these alternatives has found some in this 
country, while the fourth, widely used in America, 
has, at present, the Walton Liverpool 


Corporation as its only example in the British Isles. 
Berore the Chelmsford Engineering Society, as 
“ e 


area covered is 730 square miles and the 8 
y generates 4,000,000. kilowatt hours daily. In 
it electricity is used much more extensively than in 
this country. In Glasgow the cd ion per head of 
pulation per annum is 157 kilo min 
Detroit this stands as high as 630 kilowatt- 
ate Senet ly by pro r ss 
part company, large rooms, where 
every sort of electrical i is po aye” The ten- 
deney at Detroit is to use very large the latest sets 


laid down 45,000-kilowatt single-spindle machines. 
The voltage for general use is 110, though for transmission 
over long distances, pressures up to 48,000 volts are in 
use, and a line is now under construction to carry 100,000 
There seem to be no regulations in America to 


year 1921 the cost per kilowatt hour sold was 
1 without the pumping load it would have been 
2.45d. The charge to the water department was 2d. per 





(£1,567,978, £1,695,007) ; wagons, 
711) ; wheels ii 

£1,417, 

. ; permanent 
“Sala exported woe 2 ae pete. tH 
the 255, tons 1 tons, 
tons), of the chairs and metal Sa. prey ess aed 
during the same month rails to the value of £52,244 to 


£5,7 pea 
; 
. 
(£1,5 
(68,561 tons, 60,684 tons). Locomotives to the value of 
Australia, and £46,280 to India, 



















Miscellanea. 





Tere is a large radium content in the uranium ore 
found at Jachymov, in Bohemia, near the frontiers of 
Saxony. Although the radium production in the United 
States is greater as to quantity, the ores of Jachymov are 
richer in quality. i 
States Trade Commissioner at Prague, 

the present rate of production. As there are three 
erent which are not as to , and 
in which the veins of ore ph asso are follo Saerper. 
it is certain, ann that the mining of radium con- 
tinue uch more " y years at J 2 

Tae Ministry of Transport has had: ander 
review the tar ~ ial patie for 
making tar a result, the official tion 
entitled “ Directions and Specifications relating 
to the Tar Treatment of Reads,” has been re-cast, in con- 
sultation of the interests concerned. 
ions for Tar No. l and Tar No, 2 have been 

methods of testing, in so far as they depart 
, i been down. 
and 

, and @&n be pur- 
or through any of the 


























changing blocks of consumers over to “ alter- | 









kilowatt hour. The system ‘has shown a profit and: has 


enabled prices to be reduced considerably. 









of large generating stations, and so make 


Pro- 


spirit has been severely tested on various makes of cars, 
and is highly recommended, being non-corrosive, odourless 
and equa! to or better than petrol in power and flexibility, 
a mileage of 22.4 being obtained in a six-cylinder car. 
It has also been tested by farmers for both tractors and 
cars, and it is stated that no difference could be detected 
between ing on petrol and. onthe new fuel. No special 
coviunietir alptvubanes are necessary. 


i Agent for the Netherlands 
Department of Ove 


Djokjakarta, or Djokja, the sixth largest town in Java. He 
says that in machinery and accessories the cipal 
orweeain Tid actings, ftaret 
water ; ura 

nd hand tools, ad chomial nc 

i shared by the 

Ey mace, ee EL D and the United 
States, and there is nothing to oe that — Kage - 
the competing countries tablished a monopoly. In 
the last twelve months, oy has aula 6: strong 


in particular water pipes 


to draw the attention of 
in virtue of recent measures 

Belgian. Governments, the 
and exportation of goods by 
both im the former Oocupied 


er of 


J 23rd or exportation fromm. 
the Ruhr or the former ied territory. Goods so 
licensed should, therefore, not be forwarded by any route 
which involves transit through German, territory not 


annual report, Mr. William Kelso, 
at Paisley, says that after hav- 
working experience of the 
ean be stated with every 
excellent results. Out 
vehicles Worked 299 days 
ime they were out of 
breakage of certain working 
delay in getting renewals of the 
need not have been more 
case it.compares favourably 
various causes. The 
allowing for all capital 
costs, they are collecting the refuse 
oy horse . As they 


io 


E 
i 
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1d. 
tavielved ber Warning gus 6% 10d. per therm. 

the enclosure was large to allow of the gas 
being burned internally, so that the exterior might be 
lagged, the thermal costs might then be in favour of gas, 
but the impurities in the gas often made internal firing 


objectionable. 
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HEATING AND LIGHTING EQUTPMENT AT PRESTWOOD SANATORIUM 
MESSRS. HENRY LEA AND SON, BIRMINGHAM, ENGINEERS 
(For description see page 212) 


FIG, 2-OIL ENGINE ROOM AND SWITCHBOARD 


FIG, 3—BOILER HOUSE SHOWING BOILER AND ELECTRIC CALORIFIERS 














Fes. 23, 1923 








THE ENGINEER 


205 








AGENTS ABROAD FOR THE SALE OF 


The Engineer 


BUENOS AIRES.—Mrrcwetz’s Boox Store, 576, on gal 
CHINA.—K&Lty anp Wasa, Limited, Shanghei 


Kong, 
EGYPT.—Camo Express Acency, near Shepheard’s Hotel, 
Cairo. 


FRA Noe fee ppniynas axD CHEVILLET, Rigo ain Bream, Paria. 
ELOT AND Cre., 136, Bid, St. Germain, Paris. 

BE Lorie _W. H. Surrm axp Son, —_ Rue du March6-aux 

Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 

INDIA.—A. I. Compnipes anp Co., Bombay THACKER AND 

Co., Limited, Bombay; THACKER, anp Co., 


Calcutta. 
ITALY.—Maawion1 anp Sreps, 307, Corso, Rome ; Frate.i | x 


Treves, Corso Umbarto 1, 174, Rome; Frater 

Booos, Rome; Uxarco Horrrt, Milan. 
JAPAN.—Manrvuzen Co., Tokyo and Yokohama, 

AFRICA.—Wsa. Dawson anp Sons, Limited, 7, Sea-street 

(Box 49), Ca: 

C. Jura amp Co., Johannesburg, East London, and 


Grahamstown. 

AUSTRALIA.—Gorpon —_. Gorcs, Limited, Melbourne, 

Sydney, nd Perth, &c. 
MELVILLE AND Seaesame, Mel 
ATKINSON anpD Co., Grecham-street, Adelaide. 

CANADA.—Dawsor, Wm, anp Sons, Limited, 87, Queen- 
street East, Toronto. 

Gorpow anv Gorcn, Limited, 132, Bay-street, Toronto. 
MonrTREAL News Co., 386-388, St. James-street, Montrea). 
Toronto News Oo., 42, Yonge-street, Toronto, 

CEYLON,—Wuayartna anp Co., Colombo. 

JAMAICA.—Epvucationat Surriy Co., Kingston. 

NEW ZEALAND.—Gorpow anv Goron, Limited, Wellington 
and Christchurch ; Urrow ann Co., Auckland; J. 
Wrison Craic anv Co., Napier. 

8ST — nn —Keury axp Watrsn, Limited, 

"ST. TES OF AMERICA.—IwrerwationaL News 

New York ; Susscrrp- 


UNITED 
Co., 83 and 85, Duane-street, 
tion News Co., Chicago. 








Agents Abroad for Advertisements. 


UNITED STATES OF AMERICA.—Barrrtsa anv CorontaL 
Press, Inc., 736, The Knickerbocker Building, 152, 
West 42nd-street, New York City. 

FRANCE.—Aaoence Vox, 7, Rue de Suréne, Paris (VITTe). 

BELGTUM.—W. H. Surra anv Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph I1., Ostend. 











SOUTH AMERICAN BRANCH OFFICE OF 


The Engineer, 


526, Beles de Comercio, Buenos Aires. 











SUBSCRIPTIONS. 


THE Rocumaas com be bet Qoeta Bem haps ~t- 
country, a’ various railway stations ; or it can, preferred, 
supplied direet from this office. 

men y (including index number) . Bie eos 
(including two index numbers) . . 


a Prema ree ecpnr—anpndir ally ates annum 
Medi is - 


oreign Subscriptions will be received at the rates given below. Forsign 
a aa at these rates ze will receive THE 
EN pat ee ot hy Feet Cites 


Order must be 
Oy letter ot baviee to Pavisher 


oe ome. 
Half-yearly . £1 Ils. 64. Halhpansiy. od 
wanting a 
erence to cover ex 
Thin paper edition 
Thick paper edition -- 
*,* Reapine Cases, fa Reid Gre copies of See Mepeotrmn trae 


* sides and leather backs, can now be supplied at 4s. 9d. each 4 
5s. 3d. post free. ’ 


-- £2 18a. Gd. annum 
he a eel 


-—__-- 


ADVERTISEMENTS. 


aot, Seated AdveteeRantn of 
, and one shilling 
Oo. oe, ae natistnen: 
welve shillings inch. 
fs, other than those 
“THe ENGINEER Directory,” 


All single advertisements 
by a remittance in payment. 


Alternate advertisements wil be tnvetted with ll pectin raulaity, 
but saveerttr coneet be guaranteed in any 8 case. exce; 
are taken subject to this condition. 

Small Advertisements cannot be inserted anless delivered before TWO 
o’clock om Thursday afternoon (the day before publication). 
ALTERATIONS to STANDING ADVERTISEMENTS must arrive 
not later than THURSDAY of the week preceding publication. 
Letters relating to Advertisements and the Publishing Department o, 
ne ee ene, lt other lations te be aadotesed 
tv the Editor of THe ENGINEER. 


Postal Address, 33, Norfolk-street, Strand, W.C. 2. 
Teleg. Address, ‘‘ Engineer Newspaper, Estrand, London.”’ 
Telephone Nos. 2256, 2257 Central. 








PUBLISHER'S NOTICES. 


gi th the name of the doen 








INEER or 
aumne Gnd abteeea 


cpa yt 


” “eapeeninenainass to return 
ah es LAN, rt vl we must 


By arrangement with Reuter’s Engineering Service, Gye 
Gugineer contains the latest news from all partes of the 
world which is likely to be of interest to engineers, 


of the wrtter, 
faith. No notice 





t Locomotive with Inside Cylinders—Rai 
ectriicetion —A Warning to  Aaayeters Rae pael 198 
UX- | EDUCATIONAL INTELLIGENCER .. $3 108 
A SEVEN-DAY JOURNAL iw 
sor a Ratiway (8. 7 AND €. ) Ti-< -CYLINDER LOCOMOTIVE. 
( » 200 
Tue. BRITISH INpusTaigs Fam. —No. ],. . . 20) 
OM, ENGINE NOMENCLATURE .. tits 202 
RW LIGHTHOUSE APPARATUS FOR PORT. SAID. (iaa.) » 
AUSTRALIAN ENGINERRING NOTES 202 
RatLway a AND MEMORANDA— MISORLLANRA.. 208 
LEADING ARTICL 
Engineers and the e Rubber rans covie . 205 
Turbo-generators .. . 206 
A Great Gift . 206 
INSTITUTION OF MECHANICAL ENGINEERS . 206 
OBITUARY— 
Adam Scott 3% . 207 
W.M. Alston . ~ . 27 
A 15,000-VoLT ELEcTRIC HeaTixa Wagon. “(nhas.) | 209 
SOME PROBLEMS IN HIGH-SPEED ALTERNATORS AND THEIR SOLU- 
TION. = - 210 
THY INSTITUTE OF PATENTRES . SEs Se 211 
R A LECTURES . L¥ eel are 211 
ENGINERRING WORK AT PRESTWOO)) SANATORIUM . Clas, 12 
THE MBTROPOLITAN ae BOARD STROM Se 212 
PROVINCIAL LETTER’ 
a tod U Staffordshire 213 
Lencnehie , . 213 
2u4 
Neuth of England 24 
Scotland . - > 9¢ 215 
Wales and Adjoining Counties 4 Gate 215 
CONDENSING PLANT AT Dal MARNOC K, (Illus ) 25 
LAUNCHES snp Tria. Trips oa : 4 215 
CURRENT PRICES FOR METALS AND FURES .. 216 
FRENCH ENGINEERING NOTES... 217 
BRITICN PATENT SPECIFICATIONS. (Tins j 217 
CONTRACTS 


; | charge. 


prompt | Mr. Young searcely touched. Nevertheless, we 


Contents. 


Tur Enoiveer, February 23rd, 192 P 
INTERNAL ComBUSTION Heat Lossms AND Soares me or 


WorkKIne FLU. (iltus.) 
THR WIRELESS EQUIPMENT OF AIRCRAFT. (lilus.) " 1 
SOME MECHANICAL PROBLEMS OF THE RUBBER INDUSTRY. (Illus.) 196 
New Works ON THR LONDON AND NoOrTH-EASTERN Raltway.. 197 
LETTERS TO THE EDITOR—The Accuracy of Gear Wheels—" Made 
versus Purchased Gauges '’"——Accident wool G.N.R. Ex 


PERSONAL AND BUSINESS ANNOUNCEMENTS .. 
FORTHCOMING ENGAGEMENTS j 2 


THE ENGINEER. 


Se RRSREEEERREEEE 
a 

















FEBRUARY 23, 1923. 





Engineers and the Rubber Industry. 


Witn the output of the rubber plantations 
subjected to drastic voluntary restrictions and the 
manufacturing side faced with immense stocks 
acquired at high prices, Mr. H. C. Young’s pa 
read before the Mechanical Engineers last Friday 
deserves the closest attention of all interested 
technically or otherwise in the rubber industry. 
Mr. Young’s paper was deyoted to a consideration 
of some of the mechanical and electrical problems 
which arise in the manufacture of rubber products, 
and contained a wealth of interesting matter which 
must have surprised, and in fact which we know did 
surprise, those of his audience who previously had 
not made an intimate study of the processes 
followed and the machines used in working up raw 
rubber into finished articles for the world’s markets. 
Apart from its details, however, it was highly 
interesting and instructive in the frank revelation 
which it made regarding the general conditions 
prevailing in the industry. Mr. Young, as an 
engineer employed in a rubber factory, appears to 
have had exceptional opportunities for examining 
and testing the plant and machinery under his 
That he has been allowed to describe and 
criticise what he found is highly commendable, 
for it is in very sharp contrast to the secrecy with 
which the technicalities of the rubber industry have 
previously, and in most quarters still are, hedged 
around. He found much with which to be 
dissatisfied, much in which he could effect improve- 
ment, as the reader will be able to gather, even from 
the abbreviated version of the paper which we 
reprint elsewhere in this issue. It is easier for a 
camel] to pass through the needle’s eye than for an 
outside engineer to enter a rubber factory. Indeed, 
it is on record that in many of these works those 
employed in one department are forbidden to visit 
any other, the restriction applying not only to the 
operatives, but to the foremen and departmental 
managers. No doubt much of the secrecy is 
dictated, rightly or wrongly, by chemical con- 
siderations, an aspect upon which, very noticeably, 


feel grateful to those concerned that he should have 
been allowed to disclose publicly the mechanical 
and electrical features of present-day rubber 
machinery practice, and to suggest freely how that 
practice might be improved. We sincerely trust 
that the excellent example thus afforded will be 
copied by others, for we are certain that it will 
greatly benefit, not only engineers, but still more 
the rubber industry itself. 

The rubber industry in nearly every one of its 
aspects is quite an exceptional one, as is to be 


















































































individual and collective @ most unusual, 
if not @ unique material, pris agen the basis 
of a thousand and one forms of product of distine- 


‘** | tive character, but it is manufactured into these 
-. 181 | products in a variety of fundamentally different 


ways. It is evident, then, that so long as know- 

ledge concerning its manufacture is confined to the 
manufacturers, development in its application will 
rest almost solely with them. We believe it is true 
that even those engineers who supply the industry 
with its machines are denied at present in many 
instances suitable opportunity for studying them 
after they have been installed in the factories, and 
that any improvements that are effected in the 
plant are either carried out by the rubber factories 
themselves or are communicated to the machinery 
makers with considerable reluctance. That the 
result is, in the end, bad for the industry and bad 
for those using its products ean hardly be disputed. 
In Mr. Young's paper there is hardly a machine or 
appliance mentioned which ia not adversely criti- 

cised, in which some reasonable improvement 
cannot be suggested. That such should be the case 
is not, in our judgment, any reflection on rubber 
machinery makers, but is.primarily the result of 
the policy of secrecy which has been followed in 
the past, a policy which has had the effect of exclud- 


2!5 | ing engineers from the factories, or, if admitted, of 
>| preventing them from giving free seope to their 


ability to carry out improvements. The engineer 
is interested in the matter in another way, namely, 
as a user or possible user of rubber in its various 
forms. At the present moment, it is recorded, from 
75 to 80 per cent. of the world’s output of raw 
rubber is absorbed by the tire industry. The 
remainder is used in the manufacture of an amazing 
variety of smaller articles of secondary importance. 
As an engineering material, rubber plays, apart 
from its use in tires, @ very insi it réle. 
Manufacturers are, no doubt, desirous of widening 
the field of its application, and, with Mr. Young, 
we believe that a very considerable extension is 
possible within the field of engineering. That it 
will take place is, however, another matter, for 
under present conditions the ability to suggest new 
applications rests almost entirely with the manu- 
facturers—who are not engineers—and is largely 


r | absent among engineers—who have been denied 


opportunity for intimately studying the intricacies 
of rubber manufacture. The engineer is no doubt 
familiar with rubber as received from the factories, 
and judges it in the form submitted to him. But 
is he aware that that form and the properties 
accompanying it are wholly the result of the manu- 

facturing to which it has been subjected, 
that by « by suitable modifications of these processes it 
may be given entirely different properties ! Most 
of the materials with which he works are simple 
compared with rubber, and he is apt to judge its 
properties by theirs. If the engineering uses of 
rubber are to be extended, the engineer must be edu- 
cated in its manufacture and told how its properties 
may be controlled over an unprecedentedly wide 
range by suitable treatment. To take a case in 
point. Quite recently rubber in tension has been 
discarded as a means of securing resiliency in 
aeroplane undercarriages, for it has been found 
that under tensile stress it deteriorates in exposed 
situations. Improvement has been effected by re- 
designing the parts in such a way that the rubber 
used is wholly under compression, while, going still 
farther, some designers have now eliminated rubber 
altogether from their undercarriages. We do not 
suggest that this elimination of rubber in aero- 
plane construction, even though it becomes univers- 
ally adopted, will affect the prosperity of the rubber 
industry. it is, however, desirable to emphasise 
the broader issues of the matter, namely, that in 
this purely structural use of rubber it has been 
pronounced defective, and that the judgment will 
probably stand in the way of all other possible 
applications of the material under tension. Yet 
is the opinion formed sound $ There can be no 
doubt that the rubber or rubbers used 
have not been satisfactory, but it is far indeed from 
certain that the eondemnation applied to them is 
of general applicability, for rubber is really a term 
covering many distinct substances from the 
physical and chemical point of view. It.is not like 
steel, a material of fairly uniform properties, which 
may be varied through a limited range by certain 
understood treatments. Yet under present con- 

ditions the engineer is compelled to use it as he 
would use steel if its composition and mode of 
manufacture were withheld from his knowledge and 
its heat treatment were excluded from his control. 


So long‘as the rubber manufacturers insist upon 
preserving their policy of secrecy, so long, it seems 





expected from the fact that rubber itself is in its 











to us, will the material be regarded by engineers 
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with something akin to distrust. On the other hand, 
granted a full knowledge of the processes of manu- 
facture, engineers, it is certain, could not only 
suggest and carry out improvements in these pro- 
cesses leading to economy and an improved quality 
of product, but could greatly develop the applica- 
tions of the material in their own work and take 
full advantage of one of the most curious and 
potentially useful substances which have been 
placed at our disposal. 


Turbo Generators. 


ALTHOUGH many difficult problems presented 
themselves in connection with the evolution of the 
steam turbine, perhaps even more troublesome 
tasks have had to be grappled with in the develop- 
ment of high-speed electric generators. Even to 
this day, the direct-coupled turbo continuous- 
eurrent machine is not considered a success, and 
in those comparatively rare cases in which con- 
tinuous current has to be generated by turbines, 
it is now usual to reduce the speed by means of 
gearing. The difficulties associated with high- 
speed alternators have, however, been overcome, 
but only after much experimental work and investi- 
gation. It was soon found when attempts were 
made to run alternating-current generators at 
turbine speeds that on account of the relatively 
small volume of these machines, special precautions 
were necessary to provide adequate ventilation 
and to avoid damage to the windings at times of 
heavy overloads and short-cireuits. . Other troubles 
were, of course, met with, such as the difficulties 
of effectively holding the rotor coils against centri- 
fugal forces and the increased risk of fire. It may, 
in fact, be said that nothing in the history of elec- 
trical engineering has called for greater persever- 
ance and skill than the demand for electrie gene- 
rators suitable for coupling to steam turbines. 

Reference to papers read in the past before the 
Institution of Electrical Engineers will show how, 
from time to time, improvements have been made 
in the construction of these electric generators, 
and how increased reliability has been secured, 
notwithstanding the steady increase in the speed 
of high-power machines. To this list of papers, 
written by well-known electrical designers—such 
as Professor Miles Walker, Mr. M. B. Field, Mr. 
G. A. Jublin, and others—another has just been 
added by Mr. J. Rosen, of ©. A. Parsons and Co., 
Limited. Although there is information in this 
peper which is not new to those who are connected 
with work of this kind, the author has done useful 
service in bringing together matter which has 
hitherto been seattered in various publications and 
in presenting certain facts concerning difficulties 
which have been met with and overcome within 
recent times. From the brief abstract which we 
publish on another page, it will be perceived, for 
instance, that it is apparently only recently that 
voltages induced in the rotor body of high-speed 
alternators have reached a sufficiently high value 
to set up areing. Signs of arcing have been found, 
among other places, between adjacent sections of 
kevs used for securing the winding coils in the slots, 
but the trouble has been eliminated by the use of 
metal bonding strips fitted under the keys. Another 
part of the paper, which is notable from the point 
of view of originality, is that which deals with the 
experiments which were carried out at the Heaton 
works in 1921, in order to determine the deforma- 
tion of rotor caps, the excentricity of the cap being 
obtained by photographing the length of an electric 
spark jumping across the gap between a fixed 
contact and the cap. This is quite an ingenious 
idea which may obviously be adopted in connec- 
tion with other investigations of a similar kind. 
The author is also to be congratulated upon his 
explanation of the reasons for the instability of 
alternator exciters, a matter, we venture to suggest, 
which has been none too well understood in the 
past. The sections of the paper on stator windings 
and insulation, stator slots, ventilation and water- 
cooling cover the latest Parsons practice, some of 
which, we think, must now be familiar to many 
engineers. The Parsons water-cooled rotor and 
the parallel air circuit system of ventilation, for 
example, have been described in Tue ENGINEER. 
Concerning the question of cleaning the air used 
for ventilation, there seems to be no doubt that 
the practice of using filters for this purpose is 
steadily losing favour. The closed circuit system 
of ventilation in which the same air is repeatedly 
circulated and cooled in a cooler, which does not 
bring the water into direct contact with the air, 
undoubtedly has much to recommend it. Among 


the advantages of the system is that it is generally 














alternator foundation, bleck:; Moreover, as the 
actual weight of air available to feed" an internal 
fire in the machine is small, the fire risk is reduced. 
The author's policy of using a separately driven 
ventilating fan, on the grounds that it is imprac- 
ticable to construct a highly efficient fan for fitting 
to the rotor, will not, however, meet with universal 
approval. There are already many auxiliaries in 
the modern power-house, and the practice of adding 
to them should be minimised as far as possible. 
Nor do we think that the water-cooled cotor is 
likely to meet with widespread use. Water cooling 
is, of course, very far from a new idea. It was first 
applied by Sir Charles Parsons to the stator of an 
alternator in 1904, and although the scheme has 
since often been discussed, there seems to be no 
very marked tendency on the part of central station 
engineers to depart from the use of air, save under 
exceptional circumstances. 

In the design of high-speed alternators, great 
progress has been made within recent years. As 
is shown by the marked diminution in the number 
of breakdowns, very great care has been taken to 
localise the true causes of troubles and to apply 
suitable remedies. What the next step in the 
development of these machines will be, it is diffieult 
to say. Possibly, however, there will be progress 
in time to come in the direction of raising the ter- 
minal voltage. In this country, the working pres- 
sure of alternators is usually about 6600 volts, 
but, as Mr. H. M. Selvey pointed out in the dis- 
cussion, alternators are running in [taly at 30,000 
volts,.which-means, ofcourse, that. if transmission 
pressures higher than this value are unnecessary, 
step-up transformers need not be employed. | There 
are few British engineers, we imagine, who would 
be prepared to install such high voltage machines 
at present, but as the machines in [taly apparently 
work without trouble, the possibility of using 
higher voltage alternators in this country should 
not be ignored. The comparatively low currents 
that would flow to the alternator windings, cables 
and switehgear would offer distinct advantages, 
and whilst the static transformer is not an extremely 
costly or complicated affair, its abolition would, 
nevertheless, be a step in the direction of simplify- 
ing and perhaps. to some extent cheapening the 
power-house equipment. 


A Great Gift. 


WE print below a letter, written on the sixth of 
the month, in which Sir Alfred Yarrow offers to 
give the Royal Society a sum of one hundred thou- 
sand pounds for the encouragement of scientific 
research. The offer has, of course, been accepted. 
The terms under which this magnificent gift is 
made are characteristic of the donor. Others 
might have specified how and in what manner the 
money was to be employed, and have hedged their 
munificence about with restrictions. Not so Sir 
Alfred Yarrow. With a fine foresight and an admir- 
able trust in the wisdom of men of science, he gives 
this great sum to the Royal Society to deal with 
as it will, under the sole condition that it shall be 
expended upon scientific research. ‘‘I desire,” 
he writes, “to mark my sense of the value of 
research to the community by offering, as a gift 
to the Royal Society, £100,000, to be used as 
capital or income for the purposes of the Society, 
as the Council may think fit, because I recognise 
that conditions alter so materially from time to 
time that in order to obtain the greatest possible 
benefit from such a fund, it must be administered 
with unfettered discretion by the best people from 
time to time available.” These, and these only, 
are the terms. Sir Alfred, indeed, suggests that 
the administration of the gift should be recon- 
sidered every ten years, and he adds that he would 
prefer ‘‘ that the money be used to aid scientific 
workers by adequate payment and by the supply of 
apparatus or other facilities,” than that it should 
be spent on costly buildings, but he concludes : 
“ Although I thus give a general expression of my 
wishes, I do not intend, by so doing, to create any 
trust or legal obligation for their fulfilment.’’. We 
doubt if the Royal Society or any other similar 
body in the world has ever received a donation, 
of anything like the value of Sir Alfred’s, under 
conditions so completely devoid of restrictions. 
This: great sum is a “gift” in the most liberal 
meaning of that word. 

Sir Alfred has always been a great giver, not onl 
to science, but to charitable institutions, of whic 
the best known is his convalescent home at Broad- 
stairs. In the realm of science, the model tank at 
the National Physical Laboratory stands out, but 
we may recall that only recently he showed the 





possible for the cooler to be installed inside the 


breadth of his interests by founding at Cambridge 








a studentship im’ Assyriology in’ memory of the 
son he lost in the war. A practiealresearcher him. 
self, we have ne more confirmed believer in the 
value of research, and particularly of research 
which can be directed to ‘‘ practical affairs.’’ ‘| 
should like to record,” he says, in concluding his 
letter to the President of the Royal Soeiety, “ my 
firm conviction that a patriotic citizen cannot give 
money or leave it at his death to better advantag« 
than towards the development of science, upon 
which the industrial success of the country so largely 
depends.” We observe that Sir Alfred has some 
fear that gifts to researchers made from his fund 
may lessen Government grants. We sincerely hope 
there may never be any real danger of such a con- 
sequence. The frequent practice now is that the 
Department of Scientific and Industrial Research 
gives the same amount as that subscribed in other 
ways, and it is reasonable to hope that that polic, 
may be followed in all allocations from the Yarrow 
Fund. If the Government lacks money, we com 
mend to its attention a paragraph in Wednesday's 
papers in which it was announced that when 
Carpentier and Siki meet once more in the ring 
ninety per cent. of the receipts are to be devoted 
to the French Government laboratories for scientific 
research. How admirable would be an extension of 
that method of raising money for the progress of 
British Science. 


To the President of the Royal Society. 

My DEAR PresipENt,—TI would ask you to be so 
kind as to bring before the Council, at an early oppor 
tunity, the following proposals : 

I have for many years held the view that the pros 
perity of this country has been greatly hampered in 
the past for the want of better promotion of scientitic 
investigation and its application to practical affairs. 

I am convinced that the future prosperity of this 
country will be largely dependent upon the encourage 
ment of original scientific research. 

The birth of new industries, and the development oi 


existing ones, are due largely to the growth of science, 
thus securing employment and the welfare of the 
whole community being advanced. 


It is doubtful whether even yet it has been realised 
how completely this country would have been at the 
mercy of our antagonists in the late war had it not 
been for the research work done by our scientifie men 
before the war and during its course. 

I desire to mark my sense of the value of research 
to the community by offering, as a gift to the, Royal 
Society, £100,000, to be used as capital or income for 
the purposes of the Society, as the Council may think 
fit, because I recognise conditions alter so materially 
from time to time that, in order to secure the greatest 
possible benefit from such a fund, it must be adminis- 
tered with unfettered discretion by the best people 
from time to time available. 

Care must, of course, be taken that a gift from the 
fund shall in no case lessen any Government grant. 

In accordance with your practice, you: would, | 
assume, appoint a committee to administer the fund, 
and would also frame rules for the guidance of the 
committee while reserving the right to alter such rules 
from time to time ; and I would suggest that they be 
reconsidered by the Council every tenth year, so as 
to meet modern needs. 

I should prefer that the money be used to aid 
scientific workers by adequate payment and by the 
supply of apparatus or other facilities, rather than to 
erect costly buildings, because large sums of money 
are sometimes spent on buildings without adequate 
endowment, and the investigators are embarrassed 
by financial anxieties. 

Although I thus give a general expression of my 
wishes, I do not intend by so doing to create any 
trust or legal obligation for their fulfilment. 

In conclusion, I should like to record my firm con- 
viction that a patriotic citizen cannot give money. 
or leave it at his death, to better advantage than 
towards the development of science, upon which the 
industrial success of the country so largely depends. 

I remain, my dear President, Yours respectfully, 
(Signed) A. F. YARRow. 





Institution of Mechanical Engineers. 


ANNUAL REPORT AND RUBBER MACHINERY. 


Tae Institution of Mechanical Engineers met on 
Friday, the 16th inst., at Storey’s-gate, to receive 
the annual report of the Courcil for the year 1922, 
and to discuss a paper on ‘Some Mechanical Prob- 
lems in the Rubber Industry,” by Mr. H. C. Young. 
Dr. Hele Shaw took the chair, and moved the 
adoption of the a which was readily agreed to 
by the meeting. r. Thompson, however, made a 
few remarks on the report, chiefly conceraing financial 
affairs, and Sir John Dewrance explained to ~him 
that the increase in the running expenses of the 
Institution were to be accounted for by the extension 
of the provincial branches and the inerease in the 
membership ard the greater umber of mectirgs, 
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Dr. Hele Shaw pointed out that the reason why a 
charge had been made for the tickets for the last two 
furctions—the dance and the reception—-was the 
decision that they should not be supported by the 
Institution’s gercral funds, as such a policy would 
give an advantage to the members living in Lordon 
as compared with those in the provirces or abroad. 
There were, he said, some 300 people at the dance 
at the Hotel Cecil, while about 350 were at the recep- 
tion at the Central College the evenir g before. 


The annual report shows that 1238 new members were elected 
during 1922, and that the net addition amounted to 740, so 
that there were, at the end of the year, 8734 members. The 
accounts show that the total revenue was some £28,655, while 
the expenditure was just over £28,737. 

The Alloys Research Committee reports that its research 
on light alloys has been brought to a satisfactory position for 
the present by the publication of its eleventh report. It has 
been decided that a comprehensive research on the alloys of 
iron should be undertaken in co-operation with the Department 
of Industrial Research, the Iron and Steel Institute, and the 

Worshipful Company of Armourers and Brasiers. The several 
contributi: ns to the expenses amount to £4275. The research is 
to be carried out at the National Physica] Laboratory. The 
work of the Cutting Tools Research Committee included the 
experiments of Professor Coker on the action of planing tools 
ind milling cutters with the aid of polarised light and trans- 
parent models ; some tests by Colonel Crompton on the effects 
of thickness of chip and speed on the power consumed by 
tathes ; and the determination by Mr. Dempster Smith of the 
forces at the cutting edge of a tool when taking light cuts ; while 
Dr. Stanton and Dr. Rosenhain have started work on the funda- 
mentals of cutting action. Research work for the Hardness 
Tests Research Committee has been continued at the National 
Physical Laboratory under the direction of Dr. Stanton, and 
the Committee's second report will be presented for discussion 
at a general meeting in due course. The first report of the 
Steam Nozzles Research Committee, which contains the results 
of exper.ments to determine the efflux angles of steam from 
nozzles of various types, has been published, while the second 
report, giving experimental results of the effect of impact of 
the steam from these nozzles will be presented for discussion at 
an early meeting of the Institution. Work for the Wire Ropes 
tesearch Committee has been carried out by Dr. Scoble at the 
Woolwich Polytechnic on repeated bending tests of wire ropes 
over pulleys, and a report of the first reries of experiments is 
in course of preperation. 

Following the classic work on marine engine trials carried 
out by the Institution from 1887-1894, a Committee, consisting 
of representatives of the Institution of Mechanical Engineers and 
the Institution of Naval Architects, has been appointed with the 
objects of carrying out tests on oil engines and of reporting on the 
performance of motor-driven vessels. The Engineer-in-Chief 
of the Fleet has, with the approval of the Admiralty, joined this 
Committee. The proposed trials will include economy trials 
and fuel consumption tests ashore and manoeuvring tests at 
sea. Wherever possible, the behaviour of the propellers and the 
hull will be examined. The preparation of the forms for the 
conduct of the proposed trials has been carried out by the Joint 
Committee under the chairmanship of Sir George G. Goodwin. 
It is intended to test engines of as many representative types as 
possible. In addition to the offer of Richardsons, Westgarth 
and Co. of a ship for trial purposes, negotiations have been in 
progress with other engine builders for the offer of similar 
facilities. Up to the present seven firms have agreed to par- 
ticipate. The engines built by these firms represent five distinct 
types. An appeal for financial help will be issued shortly to the 
firms interested. 

Reference is made in the report to the changes in the articles 
of association and by-laws, which resulted in the creation of new 
classes of graduates, students, companions and associates, and 
the equalisation of the rates of subscription for home and foreign 
members. A new branch of the Institution has been established 
for Glasgow and the West of Scotland. During the year fourteen 
papers were read and discussed at the meetings. 

The President then presented the usual prizes. The 
Thomas Hawksley Medal went to Professor Rateau, 
of Paris, who unfortunately was ill and could not 
attend the meeting. It was to be sent to him with a 
message hopirg for a speedy recovery. Graduates’ 
prizes of £5 were presented to Messrs. E. T. Vincent 
and F, Arnold Best, while prizes of £5 each for the 
l: stitution examination papers were awarded to 
Messrs. R. P. Irwin, 8. W. Smith, and Hanson, 

The Secretary then announced the election of the 
officers for the ersuing year, as follows :—President, 
Sir John Dewrance; Vice-presidents, Sir Robert 
Hadfield and Mr. H. A. Ivatt ; members of Council, 
Mr. Dariel Adamson, Mr. W. F. Cully, Professor 
Dalby, Mr. C. Day, Mr. E. W. Moss, and Lieut.-Colonel 
Pitt. It was further announced that at the Council 
meeting that afternoon Sir Robert Hadfield had been 
appointed a Past Vice-president, and that Mr. William 
Reavell had been made a Vice-president to fill the 
vacancy thus created. In addition, to fill other 
vacancies, Mr. Richard Williamson, Sir George 
Goodwin and Mr. R. E. L. Maunsell had been ap- 
pointed members of Council. 

In vacatirg the chair in favour of the rew Presi- 
dent, Dr. Hele Shaw remarked on the large increase 
in the number of ballot papers which had been 
returned this year, and attributed the fact to the 
added interest taken by the associate members sir ce 
some of the candidates for the Council had been 
nominated from their ranks. 

When Sir John Dewrance had taken the chair, 
Captain Riall Sankey called for a vote of thanks for 
Dr, Hele Shaw, who had had an unusually busy time 
as President. Mr. Thompson seconded the proposal, 
which was also supported by Mr. Whitaker, and 
carried with great acclamation. In replyirig, Dr. 
Hele-Shaw said that he had always wanted the 
Institution to be recognised as representing mechan ical 

engineerir g throughout the world, and it was grati- 
fying to know that the Government now accepted 
membership for the Institution as a qualification for 
employment in the public services. 


RuBBER MACHINERY. 


Mr. Young then presented his paper, part of which 
we reprint on page 196 of this issue, He said that 
rubber was truly an engineering material, and that 


enjoyed. In its manufacture numbers of mechanical 
er gineering problems were involved, and the rubber 
factory was a paradise for engireers. Unfortunately, 
however, it had been the practice in the past to ask 
ergineers to desiga, and to manufacture, plant for 
use in rubber factories without giving them facilities 
for learning the conditions under which the machines 
would operate. That policy had been discarded in 
America row, and in Er gland it was also fadirg away. 
Mr. Young showed a number of lantern slides, some 
of which contrasted the British and American types 
of factory, the former generally beir g of single-storey 
construction, while the American buildir gs were five 
storeys high and measured some 500ft. by 1lO0Oft. 
They were mostly built of conerete. Some of the 
other slides illustrated new types of machines for 
mixir g ard washirg rubber, with which it had been 
found possible, after carefully studying the working 
conditions, to cut down the power consumption very 
considerably. The author exhibited a number of 
diagrams indicatirg the variations in the power 
required for various operations, and arcother which, 
by comparir g the performances of several machines, 
indicated the probability that their designs were 
anything but stardardised. Some photographs of 
broken rolls showed, said Mr. Your g, that designers 
would have to re-corsider the stresses to which they 
were working. He also said that there was a demand 
for a satisfactory automatic weighirg machine for 
dealir g with the powders mixed in with the rubber. 
The discussion was oper ed by Mr, Dariel Adamson, 
who thought that it would have added to the interest 
of the paper if it hed ir cluded an explanation of the 
processes of manufacturir g rubber. He remarked that 
the crude rubber was first washed by passirg it 
between fluted rolls or between rolls running at 
different peripheral speeds. It was then passed 
through heated rolls to convert the gra: ulated sub- 
star ce into a coalescent mass, The rext step was 
to mix it with the reeessary powdered materials, 
warm it up again, and finally to calender it out into 
sheets or extrude it into threads. Mr. Adamson said 
that in America it was generally considered necessary 
to provide 1} horse-power for every inch in the width 
of the rolls and therefore wondered if the author had 
not underestimated the requirements in putting them 
at 1 horse-power per inch. The power did, of course, 
fluctuate very violently, as it only took about one 
second for a lump of rubber to pass between the rolls, 
and during the process there was a peak overload of 
about 100 per cent. It was, however, possible by 
arranging a set of six mills together to reduce the 
total maximum power demand to about four and 
a-half times that required for each mill separately. 
With regard to the safety devices ow mills, he said 
that it was most important that they should operate 
properly, as attending a mill was a very dangerous 
occupation, and he suggested that the safety device 
should always be used as part of the ordinary operat- 
ing mecharism of the machine. It had been found 
that if the current were cut off from the motor driving 
the rolls they would continue to travel for 75in. ; 
if, at the same time, the motor was de-clutched, the 
travel was reduced to 16in. ; while it was only 4in. if 
an automatic brake was simultaneously put on the 
roll. The added safety of the last arrangement was 
obvious, 
Mr. H. Savage (W. T. Henley’s Telegraph Works 
Company) commented on the trouble which might 
be caused by using the waste steam from vulcanisers 
for heating purposes, on account of the sulphur it 
contaired, and asked the author how the sulphur 
was removed. It might be possible, as Mr. Young 
suggested, to use alternating-current motors for 
driving some of the machines; but he believed that 
it had been found necessary, at least in America, to 
use direct-current motors for driving calenders and 
extruding machines on account of the necessity for 
adjusting their speed within fine limits. Mr. Savage 
seid that although the author had suggested that 
mechanical engineers were more or less excluded from 
rubber factories, in his opinion there really were 
many of them employed in the industry. 
Mr. J. H. C. Brooking (St. Helens Cable and Rubber 
Company), said that several papers concerning the 
rubber industry had been read in the past, but they 
had all been presented to chemical societies, and 
although the mechanical side of the business was 
urdoubtedly very important, the chemical side was 
even more so. He had found that there were all 
kinds of mechanical problems to be dealt with in a 
rubber factory, and that no information bearing on the 
subject had been published. One of the great diffi- 
culties which had to be contended with was the testing 
of the materials, as they could not be tried in the 
convenient manner that the mechanical engineer 
employed in testing metals for instance. Rubber 
tires could only be tested by actually running them 
on the roads. 
Mr. H. Rogers (James Lyne Hancock, Limited) 
also joined in the discussion. 
In replying, Mr. Young pointed out that it was 
practically impossible to fix definitely the amount of 
power required by rubber machinery,as there were 
80 many variable factors to take into consideration. 
Thus the temperature, the thickness of the rubber, 
the nature of the mixture, and even the metal of 
which the rolls were made, all influenced the demand 
of the machines for power. Sulphur in steam certainly 


passed, but the steam coming from vulcanising presses 
used in the making of tires did not contain sufficient 
sulphur to do serious harm. On the other hand, that 
comir g from tube presses could not be used as it was 
too sulphurous. It was, he said, quite possible to use 
alternating current for driving all the machines in a 
rubber factory, as commutatirg motors could be used 
where speed regulation was necessary, as in the case 
of ealenders. He knew of two such motors—one of 
60 horse-power and the other of 120 horse-power, 
working an extruder—that were running most satis- 
factorily. 

Obituary. 
ADAM SCOTT. 
Tue death is announced of Adam Scott, M. Inst. 

C.E., which occurred in London on February 13th, 
1923, at the age of sixty-eight. 

Mr. Scott was an engineer of high repute who early 
in life distinguished himself by his painstaking atten- 
tion to detail in connection with the various engineer 
ing enterprises of consequence with which he was 
associated, dating back to something like 1880. 
There is evidence of Mr. Scott's talents, sagacious 
foresight and wide experience to be found on the 
Weaver Navigation, the Clyde, the Tyne, the Thames, 
and at such widely diverse places abroad as Brazil, 
Gibraltar, Chile and China, principally in relation to 
river, harbour and dock engineering tasks of huge 
magnitude. Probably his most noteworthy engage- 
ment was that under the Admiralty of Superintending 
Civil Engineer of the new harbour works and dock- 
yard at Gibraltar, an undertaking started in 1893 and 
completed about 1906. These works were amongst 
the largest and most varied of the kind ever carried 
out anywhere, and involved the expenditure of several 
millions of pounds, and embraced three large break- 
waters, dredging and blasting for the deepening of the 
enclosed harbour, three large dry docks with their 
caissons, &c., reclamations from the sea, wharf and 
retaining walls, large workshops, and store-houses on 
pile foundations, coaling sheds, offices and other 
buildings ; drainage and sewer works ; water supply, 
large water storage tanks, railways and viaduct ; 
large underground magazines and shell stores ; coal- 
ing depét; piercing a tunnel into the heart of the 
rock, and much other work of a confidential nature. 
Mr. Scott read a paper dealing with the Gibraltar 
improvements before the Institution of Civil Engineers 
in 1914. 

Prior to the foregoing, Mr. Scott had prepared the 
whole of the working drawings and carried out the 
whole of the work without a contractor in connection 
with the rebuilding of a portion of Newcastle Corpora- 
tion’s deep-water quay. The substructure consisted 
of a system of large well monoliths of concrete, 30it. 
by 20ft., with a well 20ft. by 10ft., which was sunk 
through a bed of quicksand and mud. A paper which 
he prepared on this work was awarded the Telford 
Premium by the Institution of Civil Engineers. 

In 1907 Mr. Scott was appointed Technical Adviser 
and Engineering Chief to the Chilean Government 
for Port Works, and surveyed, sounded and reported 
upon some of the principal seaports of Chile, with 
preliminary plans and estimates. About 1911 he 
completed detailed estimates for proposed improye- 
ments at the Chilean ports of Valparaiso, Antofagasta, 
Mejillones, Iquique, and Arica, the total cost of these 
undertakings reaching close upon £6,000,000. In 
1919 he specially visited Brazil again to make investi- 
gations and report upon the proposed improvements 
to the port of Prabyba, and during the past year or 
so had been engaged in completing working drawings, 
with a report and specification for a comprehensive 
project in connection with some large harbour exten- 
sions in China. 

Mr. Scott was responsible for a number of technical 
papers, and contributed extensively to engineering 
literature. 


WILLIAM MURRAY ALSTON. 
WE regret to have to record the death of Mr. Wil- 
liam Murray Alston, late chief engineer of the Clyde 
Trust. Mr. Alston was educated at Madras College, St. 
Andrews, and Larchfield Academy, Helensburgh, but 
he served his apprenticeship as a civil engineer in 
Glasgow. He joined the engineering staff of the 
Clyde Trust in the ‘sixties, and while so employed he 
superintended the construction of Mavisbank Quay, 
Plantation Quay, Queen's Dock, Princes Dock, and 
Rothesay Dock. In 1880 he was attached to the 
head office, and was afterwards associated with the 
late Mr. James Deas in the designs for new works. 
In 1900, on the death of Mr. Deas, Mr. Alston was 
unanimously appointed his successor. The harbour 
continued to extend, and every development during his 
régime was directed and superintended by Mr. Alston. 
Mr. Alston, in the course of his professional career, 
wrote a considerable number of papers on dock con- 
struction for learned societies, and his wide experience 
was always at the service of the many deputations 
from other places which from time to time visited 
the Port of Glasgow. In 1908 he had a serious 
breakdown, which necessitated an enforced holiday 
of six months. After his return to business Mr. 
Alston took his work less arduously, and in July, 
1918, after 55 years of continuous service with the 








it was capable of much wider use than it at present 


did attack valves and pipe fittings through which it | 


Clyde Trust, he retired. 
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A 15,000-Volt Electric Heating 
Wagon. 


Tus new high-voltage heating wagon, which, after 
undergoing successful trials, was recently placed in com- 
mission on the Swiss Federal Railways, presents interesting 
features, both in its conception and the way in which the 
design has been carried out, and in solving the problem 
which was set before them the joint builders, Brown, 
Boveri and Co., Baden, and Sulzer Bros., Winterthur, 
have certainly achieved an advance in electric boiler 
construction. 

It is well known that on electric railways the heating of 
the coaches is usually effected by means of resistance 
heaters, but an additional complication is met with in 
the case of the Swiss lines, on which on through trains a 
certain amount of international rolling stock must be 
handled, which stock is invariably arranged for some form 
of steam heating. At first experiments were made with 
oil or coal-fired boilers, and later electric boilers equipped 
with low-tension and high-tension heating electrodes were 
investigated. It was found that for a large heating 
output such as becomes necessary with heavy trains, the 
use of a high-voltage boiler, in which the current is taken 
direct from the overhead lines, provided the most favour- 
able solution. During the summer of 1920 tests carried 
out at Berne jointly by the Swiss Federal Railway Engi- 
neers’ Department, Brown, Boveri and Co., and Sulzer 
Bros. were made in order to ascertain the reliability of 
working, the possible degree of regulation, and the best 
method of dealing with the explosive gases generated at 
the electrodes. The results obtained were such that the 
railway authorities commissioned the above-mentioned 
firms to build a heating wagon for single-phase, 164 period, 
15,000-volt alternating current, which should work at 
about 120 1b. steam pressure and have a capacity of 
about 800 kilowatts. The general arrangement of the 
installation, which is built on an ordinary two-axled 
covered goods wagon, will be seen from the illustrations 
Figs. 1 and 2 and drawing we reproduce on page 208, while 
a plan of the general wiring scheme is also given in Fig. 3. 

The apparatus consists essentially of a boiler with a built 


trode. A 15,000/220-volt transformer supplies current to 
the motor which drives the circulating water pump. This 
pump delivers water which impinges at a high velocity on 


our Swiss. contemporary journal, the Schweizerische 
Bauzeitung. 
The wagon is equipped with:the usual Westinghouse air 

















FIG. 1 


io the electrodes, serving the double purpose of keeping 
them cool and of preventing the formation of steam bubbles, 
which at such high electrical pressures, if not instantly 


ELECTRIC HEATING WAGON 


FOR RAILWAY WORK 


brake service, and advantage is taken of the compressed 
air to operate an automatic locking device on the high 
tension transmission chamber. A device is also fitted 

































































Train Test 16 Coaches, 45 Agles, Heating Car in the Middle, March 9th, 1921. 


Bern to Thun. Thun to Bern. 


l’ressure. Position Pressure. ’ Position 





lime. Boiler readings Motor Heating . of elec- Remark-~ Time. Boiler readings - Motor. | Heating | of elec- Remarks. 
Boiler. Pump pressure. trodes Boiler. Pump. pressure. trodes. 
Amp Volts Lb. per Lb. per Amps Lb. per Amps. Volts. Lb. per Lb. per Amps. | Lb. per 
sq. in 8q th. oy. in | sq.m. sq. In. sq. in. 
6.55 0 0 44 ww 0 v0 at Outside temp. 5 deg. ¢ er 8.50 20 14,300 85 100 16 0 35 One electrode Nw. 2 
: it wagon temp. 6 dey. ¢ in cireuit 
7.02 20 14,000 44 58 is iD ; One electrode in circuit 8.53 37 | 14,000 a 10 15 64 5 
7.05 42 14,000 D5 67 17 0 7 Two electrodes in circuit 8.55 20 79 82 s 6! 3 Pump shut off 
lo 66 12,500 102 113 15 82 ; 9.05 49 8Y 102 iS ” 2 Heating on 
19 52 14,200 92 98 is 82 0 Stop at Ostermundigen 9.12 23 100 102 i” 83 2 Pump shut off, heating 
7.29 40 13,500 1o4 117 15 5 Ss on = 
7.31 59 13,500 102 14 16 4 , Left Ostermundigen 9.17 26 13,800 91 100 15 67 2 
7.42 65 13.300 On 107 15 aS > 9.25 6 13,800 R2 92 15 67 ” Test run compk ted 
2 00 “ou 13.500 100 iil 5 a ‘ 3 
8.10 o6 14.000 116 27 15 108 AU Water used from Bern to Thun . About 2970 Ib. 
8.14 61 13,000 lol 116 14.5 97 IY Thun, test run completed Power used . 995 kilowatt-hours 


deg. to 30 deg. Cent. 
About 780 Ib. 

250 kilowatt-hours 
About 5 deg. Cent 


Temperature increase 

Water used from Thun to Bern 
Power used .. ‘ 
Temperature increase 


The electrodes are which lowers the current collector pneumatically when the 
electrode covers are opened. Emergency switches operated 
by a time relay are provided, and a hand air pump is fitted, 


in pump, which is supported over the containing tank for 
the feed water, the boiler being fed by two injectors. The 
current enters from the overhead line through the panto- 


removed, readily lead to flashing over. 
of patented design and are protected by tubes of insulating 
material. The position of these tubes relatively to the 


Overhead Line (15000 Volt 164~ 
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which may be used in case the air service on 


electrodes may be varied, and each electrode is capable of 
fails. 


separate control, which gives flexibility as regards steam 
production. In the above table we reproduce some of the 
trial figures which were given by Mr. F. Ohristen, of the wreerere een Besa 
Swiss Federal Railways, in an article vontributed by him to 






graph collector and passes to the electrodes through the 
usual arrangement of choking coils, insulators, and oil 
switches, a special cut-out being provided for each elec- 




















210 


THE ENGINEER 


Fer 23, 1923 








Some Problems in High-speed 
Alternators, and their Solution." 


THE principal mechanical problems are encountered 
in the construction of the rotor. Improved methods 
of manufacture, and more systematic inspection and 
testing, have eliminated troubles due to flaws in the 
material. 

The barrel formation of the rotor, in which the exciting 
windings are embedded in radial slots formed between 
the poles, has proved itself eminently suitable for high- 
speed design. The details of the rotor construction depend 
upon experience, and upon the design of the remaining 
parts of the alternator. 

When the first 14,700-kilovolf#ampére alternators run- 
ning at 2400 revolutions per minute were under considera- 
tion in 1914, thesproblem of the best construction of rotor 
was thoroughly thrashed out. The merits of the plate rotor 
with a through shaft, of the plate rotor with bolted-on 
shaft ends, of the roter built with thin laminations on a 
through shaft, and of the single-forging rotor, were 
given careful consideration by Sir Charles Parsons and 
the author. The simple solid forging was finally chosen, 
and experience has s' that it is the most suitable 


construction. =. 
After careful consideration of the yoceberal speeds 
of machines already running, it was i to adopt 
the very conservative and safe figure of 300ft. per second, 
at which peripheral speed several Parsons alternators 
had been running for many years at speeds from 1000 
to 3000 revolutions per minute. Obviously this meant a 
long rotor bedy, and its length was 105in. 
with a diameter of 29in., giving a ratio of length 
to pole diameter of 3.62% this ratio was more than 
double that of any , either running or 
under construction, at that time. From careful calcula- 
tions and comparison with these earlier machines it 
was decided that there might be a critical speed at 1600 
revolutions per minute. (On running the rovor of the first 
of these machines later, it was found to be slightly rough 
between 1200 revolutions per minute and 1600 revolutions 
per minute, but after the final balancing no undue vibra- 
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FIG. 1—SECTIONS OF PARSONS’ CABLE 


tion could be detected at or below 3000 revolutions per 
minute, #.¢., 25 per cent. above the normal speed.) 

Rotor Caps._-The caps for supporting the rotor and 
windings are one of the limiting factors in any design, 
and it is here that the advantages of comparatively low 
peripheral speeds become apparent. The material now 
obtainable for the caps has an ultimate strength of 
65 tons per square inch, with a yield point of not less than 
48 tons per square inch. The material is also ductile, as 
shown by the elongation on a test piece 0.564in. diameter 
(area = 0.25 square inch), of 15 per cent. on 2in., with a 
reduction of area of 50 per cent. 

With the comparatively low peripheral speed the 
stress in the caps is kept below 12 tons per square inch at 
the normal speed; in the 14,700-kilovolt-ampére alter- 
nators before mentioned the mean hoop stress in the caps 
was less than 9 tons per square inch. 

The rotor end windings are not evenly distributed 
under the caps, @ circumstance that leads to a draw- 
back, which is more apparent in the two-pole rotors, 
namely, that the caps, not being uniformly stressed, 
tend to become oval in service. Moreover, it is possible 
to deform a cap 25in. diameter, lin. thick, by as much 
as jin. on the diameter during its assembly over the 
windings. ‘This phenomenon, when first observed, gave 
much food for thought, and it was considered desirable 
to obtain exact information as to the actual deformation 
of the caps with the completed rotor running at full 
speed. The investigations were carried out early in the 
year 1921, and a rotor from a 15,000-kilovolt-ampére 
alternator running at 3000 revolutions per minute was 
selected for the experiments. 

The rotor was adjusted in a special machine used for 
the dynamic balancing of alternator rotors, and was 
driven by a 600 brake horse-power low-speed motor, step- 
ping up through a 6/1 gearing and flexible coupling, thus 
eliminating any side pull such as that due to a belt. The 
oil clearance between the rotor journals and bearings was 
a minimum. 

The excentricity of the cap was obtained by measuring 
the varying clearances between the ca» and a fixed point 
or contact. 


* Abstract of paper read before the Institution of Electrical 
Engineers by Mr. J. Rosen. 


Two methods of obtaining the excentricity were origin- 
ally proposed :— 

(1) Using a microphone to record the loudness of the 
note in a telephone receiver, or to give @ record on an 
oscillograph. 

(2) Photographing the length of an electric spark 
jumping across the gap between a fixed contact and the 
cap. 

The microphone method is inadmissible unless the 
cap is of magnetic material, and there is obvious difficulty 
in obtaining accurately, by this method, the shape of the 
cap while running; the second method was therefore 
adopted. 

The maximum extension of the cap occurred adjacent 
to the rotor body. The extension on the diameter was 
0.0lim. between poles, and 0.025in. at the centre of the 
poles. The cap was therefore only slightly distorted. ‘The 
results agreed very closely with calculation. 


Sratror WINDINGS AND INSULATION. 


Early alternator stators were hand wound, with a 
continuous h of cable; of the same eross section 
it. insulating tubes in the slots were 
separately, usually of tape and fibrous material 
as presspahn or leatheroid. They were placed in 
i in the slots, and the 


cable was wound or pulled 
through them. The cable was insulated by hand during 
the process of winding. This construction, although 
of proved reliability, was laborious and expensive. and 
became more difficult with she i ing size of alter- 
nators. The pope io nese used effectively ; the 
was limited the cost unduly high. 
diffieulties, the conductors in the 
from the end connectors. 
The former are made by Messrs. C. A. Parsons and Co., 
of their stranded coreless cable, shown on Fig. 1', in 


Fi 


possible to use improved insulating materials, and to 
supervise more strictly this important part of the work. 

In earlier practice, methods of manufacture had been 
developed in which the insulation moulded round the 
conductors formed a. compact mass with the copper, 
and had almost a metallic ring when knocked with a 
hammer ; conductors insulated in this way made a great 
appeal to engineers, owing to their resemblance to a 
metallic structure, The disadvantages of this method 
of insulation did not appear until later. 

During 1913, on drying out the stator windings oj 
a 2500-kilovolt-ampére 6600-volt alternator, cracks 
developed in the hard insulating tubes, which broke down, 
to earth under the high-pressure insulation test. Th« 
reason for this failure was not appreciated until @ similar 
fault developed on another stator, and the whole position 
was investigated. ‘The explanation is a simple one. 
When the alternator gets hot, the conductors and insu 
lating tubes expand and lengthen. The copper con 
ductor, having the higher coetlicient of expansion, 
lengthens more than the tube and, as both form a solid 
mass, one has to give way. It is always the tube. This 
illustration shows clearly how a modification, althoug) 
apparently an improvement, may have disadvantages 
which only develop on trial under operating conditions. 
It shows also the necessity for caution in departing from 
proved methods of construction. 

To remove the expansion difficulty, and to retain 
the insulating tube moulded directly on to the con 
ductors, it is necessary to use an insulation having 
the same coefficient of expansion as that of copper, or, 
alternatively, to make the insulation sufficiently flexible 
to take up the difference in expansion. The former 
solution is not yet obtainable. A flexible mica insula 
tion had therefore to be devised. This insulation, after 
® great deal of investigation, was finally obtained and, 
when the spirit has been evaporated from the varnish 
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FIG. 2--MULTIPLE JOINTS FOR STATOR 


which the individual strands are insulated and spiralled 
in a definite lay, to eliminate eddy-current losses in 
the cable. The end connectors are made of copper straps, 
which form a good mechanical construction for bracing 
against the forces set up in the winding at the moment of 
sudden short circuits. 

The cable employed is constructed on a special cable- 
making machine,* and is built up of copper strands 
separately insulated; it can be manufactured in any 
desired shape without a central core and without crushing. 
There is therefore no necessity to deform the cable after 
it leaves the cable-making machine. By this means, the 
danger of short circuits developing between individual 
strands is eliminated. 

There appears to be some misunderstanding in the 
minds of engineers as to the properties of the Parsons 
stranded cable. In the early days, when armatures 
were wound with round stranded cable, there was no 
difficulty in obtaining a good construttion: However, 
later, with oval cables, cable makers would only supply 
round cable crushed to the desired shape, or a cable 
with a paper core. The former was undesirable, as the 
insulation on the individual strands of the conductor 
was broken in the process of crushing. As a result, 
excessive heating occurred due to the induced eddy 
currents. ‘The paper core cable had the obvious dis- 
advantage of a low space factor, with the result that it 
was impossible to design an economical machine, and 
limits were placed on the output. This type of cable 
was also very difficult to handle and to bend into suit- 
able shape for winding. The Parsons cable—see Fig. 
overcomes these difficulties, and to-day is gradually 
obtaining recognition, so that it is being used in the 
construction of transformers and alternators by other 
manufacturing firms in this country and on the Con- 
tinent ; in America its use is now under consideration. 
Later still, multiple joints? were adopted for connecting 
the cables forming the core conductors to the end con- 
nectors. This improvement is successful in minimising 
the loss due to eddy currents induced in the joints. An 
example of a conductor with three separate joints at each 
end is given in Fig. 2. 

With the improved winding construction, mica became, 
and still remains, the principal component in the material 
of the insulating tubes. Instead of the tube being formed 
and the conductors wound separately, the slot insulation 
is moulded round the conductors, forming one bar ready 
for placing into the slot. The end connectors are also insu- 
lated separately before assembly in the stator; after 
assembly, it is only necessary to insulate the joints con- 
necting the end windings with the slot conductors. With 
these new methods employed in winding, it has hecome 





1 British Patent, Nos. 16,620/08 and 184,574. 
* British Patent, No. 16,620/08. 





* British Patent, No. 126,124. 








END CONNECTIONS 


binding the mica flakes together, the remaining oils 
ensure that the insulation retains sufficiently elastic 
properties at the operating temperatures of the alter- 
nator. It must be remembered that the sides of the 
conductor slots also grip the insulating tube; just as 
between the copper conductor and the tube there is 
relative movement, so also is there between the tube 
and the iron core. Flexible insulation has provided a 
satisfactory solution of both difficulties. 

As an alternative, if a hard moulded insulation is 
used, the following precautions should be taken. A thin 
layer of flexible insulation should be applied between 
the conductor and the hard tube, and outside the 
latter. This outer layer of clastic material might be 
applied to the sides of the slots so as to present @ smoot): 
surface to the insulating tube. A suitable bituminous 
compound, becoming elastic at the operating tempera- 
tures, would serve the purpose. 

It must be borne in mind that whatever insulation 
is employed must not be brittle. If brittle insulation 
is used, cracks will also develop when the windings are 
subject to the forces occurring on short cireuits. The 
insulation must not pulverise. Too much stress cannot 


be laid upon these qualities. 
has that movement of the end 


windlige ant a@ whole cannot entirely be prevented. On 
one occasion a dead short circuit oce across the 
terminals of one of the largest alternators while on full 
load. Careful examination showed that, owing to the 
shri of insulation and packings relieving the pressure 
of the the stator indi in one place had 
moved }in., but had afterwards sprung back to their 
normal position. 


Stator Sots. 


In the author's opinion, the tunnel formation of slot 
for receiving the stator conductor bars has many advan- 
tages over the open slot formation. The construction 
may be a little more expensive to manufacture, but, 
when correctly designed, the windings are more accessible 
for examination and withdrawal, if necessary, than former. 
wound coils in completely open slots. This advantage is 
more noticeable in turbo-alternators, as the number of 
poles rarely exceeds two or coight gion. a long winding 

itch. The advantages are also still more apparent in the 
argest turbo-alternators, since the number of conductors 
per slot is small. wi 

The slot is punched with a full radius top and bottom, 
giving a sound mechanical construction of core, and the 
insulating tube, of the oval cross section required to 
fill the slot, is readily moulded around the conductor bar. 

With the tunnel slot construction, the flux pulsations 
are minimised, and, as the stator bore has an uninter- 
rupted contour, the circulating currents induced in the 
rotor body are reduced to a minimum and the efficiency 
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of the alternator is improved. In the closed slot con- 
struction the leakage of flux across the iron bridge enables 
a high inherent reactance to be obtained without resorting 
to abnormal proportions of the slot. 

Again, by the use of the tunnel slot it is possible to 
obtain an alternator voltage wave form entirely free 
from ripples. With the open type of slot it is difficult to 
remove the ripple at the peak of the voltage wave form. 
Oscillograph curves given im the paper show that there 
are no pronounced harmonics, and on load the maximum 
deviation from a sine wave of the pressure between the 
line terminal and earth is 2.1 per cent. 


VENTILATION, 


With the larger sizes and longer lengths of alternators 
(necessitated by comparatively low peripheral speeds) 
it beeomes more difficult to ensure uniform cooling. 
In the usually accepted schemes of ventilation, air is 
drawn or forced in from the ends of the alternator only. 
rhe available area for the passage of air is limited, and the 
air is heated before getting to the centre of the alternator, 
which is consequently the hottest part. Such local high 
temperatures limit the output. 

l'o obtain a scheme of ventilation in which the alter- 
nator shall be cooled uniformly throughout its entire 
length should be the aim of all designers, and it is neces- 
sary that the construction should be simple and easy to 
manufacture. Such a method is described in British Patent 
No. 15,585/1914, and, so far as the author is aware, 
the practical application of this scheme of ventilation 
unigue. The alternator, for ventilation purposes, 
is divided into separate air circuits in parallel, each 
with low resistance to the passage of the air. By this 
subdivision the alternator can be designed to have any 
desired length, and still uniformly cooled. Fans 
attached to the rotor or separately driven fans can be 
used. 

Air Cleaning._-A large quantity of air is used to cool 
an alternator, and its weight may actually exceed that 
of the stéam passing the turbine per unit time ; 
1t is therefore essential that the air should be clean. 

After experiments had been made with wet filters, tests 
were started on a design of air cooler which was, in fact, a 
inoter car radiator in reverse operation, its function being 
to absorb heat from the air instead of to dissipate it. The 
cooler under test had copper tubes with sheet iron gills, and | 
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ROTOR KEY 
, , 


periodic changes in the reluctance of the magnetic circuit. 
The resulting eddy currents increase the temperature of 
the alternator, lower its efficiency, and also, as is now 
known, may reach a magnitude sufficient to heat the 
metals to such a high temperature as to affect their 
mechanical properties. 

The first indication of serious overheating was found 
several years ago, when, in an alternator with a barrel 
rotor having @ comparatively small air gap between 
the stator and rotor, the coil-securing keys at the lagging 
edge of each pole were found to have been unduly hot. 
The heating was traced to the flux pulsations eaused 
by the large ratio of width of stator tooth to length 
of air gap; it was more pronounced at the lagging edge 
of the pole, as the flux of an alternator on ordinary 
loads is distorted by the armature ampére turns in 
this direction, reaching a high density, with consequently 
increased local heating. Another difficulty is areing. 
It is only comparatively recently that the voltages 
induced in the rotor body have reached such a value 
as to set up arcing. Signs of arcing were traced between 
adjacent sections of keys securing the winding coils 
in the slots, and between the spacer pieces fitted in the 
radial ventilating ducts on the plate type of rotor. The 
arcing was eliminated by the use of metal bonding strips 
fitted under the keys, the centrifugal foree of the coils 
foreing the bonding strips into mtimate contact with the 
keys. 

Three years ago, during the annual overhaul of a 
large turbo-alternator, small cracks were found on the 
lips of the rotor caps where they were spigoted into the 
rotor body. This defect was found after two years’ con- 
tinuous operation. 

A microscopic examination of the cap material indi- 


cated the presence of small amounts of slag, which, 
however, in themselves, were insufficient to cause the 
fractures. The fault developed on a water-cooled rotor. 


At the time it was suggested that, the body having 
been cooled to a greater extent than the cap, the radial 
clearances allowed in the standard construction of rotor 
without water cooling were too small, and thus heavy 
stresses had been produced in the spigot of the cap. 
The clearance was therefore increased. After the machine 
had been used for a further twelve months, the rotor 
wis removed for inspection, and it was found 
that flaws head again appeared, on this occasion 
distinet signs of areing on the cap spigot being apparent. 
ROTOR END CAP 


ROTOR 


BODY 


ROTOR END CAP 





Figs. 3,4 AND 5—DIFFERENT ARRANGEMENTS OF END CAPS 


as in reality a radiator taken from a 4-ton lorry. As a 
result of only a few experiments, it was found that such 
an @it cooler was a commercial proposition. Elaborate 
experiménts were carried out with an enclosed system of 
duets, with the same air re; circulated. An electric | 
heater was used in the ducts for ing the air, the heat 
being subsequently extracted by the cooler. | 
Credit should be given to the staff of the Battersea | 
Corporation electricity works, who, in 1912, took out | 
& patent for a cooler using water from the condensate, | 
and proved the advantages of the enclosed air system. | 
They installed their first cooler at Battersea power 
station, using plain tubes. The whole question was 
diseussed with Messrs. Merz and McLellan, and an alter- 
nator air eooler, to deal with 18,000 eubic feet of air 
per minute, was installed in 1919 by Messrs. Parsons, 
on & 3000-kilowatt plant, in the Blaydon power station of 
the Newcastle-upon-Tyne Electric Supply Company, to 
whicb eredit should also be given for placing an order for | 
experimental plant for commercial use. This alternator 
air cooler, which, since its installation, has run without 
any fault developing, was the first design witlt gilled 
tubes to be installed and put into commercial operation 
in this country. The Parsons Company has a number 
of coolers for alternators, .with a total capacity of a 
quarter of a million kilovolt-ampéres, either in operation 
or under construction, for this country or abroad. At 
the time the above-mentioned cooler was installed, the 
General Electric Company of America was apparently 
experimenting on the same lines, and some of its results 
were published.‘ 
Water Cooling. 


The use of a liquid cooling agent has 


always appealed to the designer of dynamo-electric 
plant. It was first applied to electrical machinery by 
Sir Charles Parsons in his original very high-speed 


dynamos, built during the period 1884 to 1889. The 
armature shafts of these dynamos were hollow, and 
cool oil was continuously pumped through to the out- 
board bearing. The innovation was subsequently dis- 
carded as relatively ineffective. 

In 1904 or 1905, an alternator was built in which, 
a8 an experiment, water pipes were fitted in the radial 
duets of the stator core, the dimensions of the ducts 
being similar to those of the customary air passages. 
Later, in 1905, the stator core of another alternator 
was cooled by a group of longitudinal water pipes, which 
passed through specially provided tunnels and were 
connected to water boxes forming the supports for the 
ends of the core. In the most modern scheme® of water 
cooling used at present the rotor is cooled by water which 
enters and leaves at the same time, giving uniform cooling 
throughout and avoiding the complication of having water 
connections at the coupling end of the rotor. 


Eppy CURRENTS In Rorors. 


It has long been recognised that in three-phase turbo- 
alternators voltages are induced in the rotor, resulting 
in currents circulating in the rotor windings and body 

‘more especially near the periphery of the latter. These 
voltages are induced in normal operation by flux pulsa- 
tions, setup by variations in the stator current, or by 


* General Electric Review, 1920, vol. 23, p- 99. 
* British Patent, No. 16,986/1914. 





The cap material was pitted and bore traces of local 
heating ; it had become locally brittle, and the small 
cracks had consequently developed. After careful inves- 
tigation it seemed clear that the eddy currents induced 
in the rotor during norma! operation were insufficient 
to cause the arcing, but that very heavy currents might 
havé been induced by sudden short cireuits on the alter- 
nator. 

At the time this question came up for discussion, 4 
7500-kilovolt-ampére 6600-volt 3000 revolutions per 
minute three-phase alternator was being subjected to 


| special sudden short circuit and field-breaking tests at 


the Heaton works. It was decided te remove the rotor 
end caps, and to make a careful examination after the 
tests had been completed. The result was very con- 
vincing. 

Tt was found that arcing had taken place between 
the caps and the rotor body in much the same way as 
had oceurred in the water-cooled alternator. The prin- 
cipal arcing had occurred between the faucet on the 
rotor body and the cap spigot, also, to a smaller extent, 
between the rotor keys and the cap spigot. This was 
aseribed to—and later proved te be due to—the fact 
that, in the rotor under test, the keys were partially 
insulated from the caps by varnish. It was clear that 
comparatively high voltages were induced in the rotor 
windings and body by the variations in the value of the 
alternator main flux caused by : 

(a) The variation of currents in the stator when the 
stator windings were short cireuited. 

(b) The interruption of the field current effected by 
a quick-break switch without @ discharge resistance. 

The remedy may be applied to the rotor in two ways : 

(i) By short circuiting, ie., bonding the caps into 
contact with the rotor body, or by providing special short- 
circuiting rings at the end of the body. 

(ii) By insulating the cap from the body so that currents 
will not stray into them. 

The latter remedy is the less satisfactory, and, more- 
over, more difficult to accomplish without radical depar- 
ture from the best mechanical construction of the rotor. 
The first remedy was therefore adopted, and effected 
in a simple way by extending the bonding strips above 
mentioned from under the rotor keys to the caps. The 
modification was made on the 7500-kilovolt-ampere alter- 
nator which had alreldy been tested, but, as this plant 
was urgently required for shipment abroad and had 
already been considerably delayed owing to the earlier 
extended tests, it was not again placed on the test bed. 
Fortunately, an exactly similar machine was going 
through the shops at the time and all the tests were 
repeated, with the bonding strips extended from the 
rotor body to the end caps. 

After a number of tests on this second machine, the 
rotor and caps were removed and the bonding strips 
examined. A number of the strips were found to have 
fused at the points where the caps join the body, proving 
that heavy currents had been passing between the body 
and the cap ; the caps and rotor bedy showed no marking. 

Bonding strips of larger cross-sectional aréa were 
then fitted, and the stator again subjected to severe 
short circuit and field-breaking tests. After the removal 
of the caps, the bonding strips were found to be intact, 
and -neither, caps nor rotor body showed any signs of 
arcing or local heating. 





It is interesting to record that the two machines satis- 
factorily withstood more than 100 dead short circuits 
during these invéstigations, someé of which were matic 
at 25 per cent. above normal voltage 

The tests provett) conclusively that, with suitable 
design, the eddy currents induced in a rotor during the 
worst. conditions of short circuit and of field-breaking 
ean be readily carried by the rotor body, by the keys 
securing the exciting windings in position, and by the 
end caps which support the ends of the exciting windings 
projectung beyond the rotor body. 

Diffiulty is experienced, however, in transmitting 
these currents between the cap and the body unless 
bonding strips of large cross-sectional area are used. 
Such tnick bonding strmps are objectionable, as they 
occupy a great deal of space which would be more effec- 
tively filled by the exciting windings. A bonding strip 
was therefore designed, having a local mcreased cross - 
sectional area to fill the clearance space between the 
cap and the body, as illustrated m Fig. 3, the caps and 
keys being shaped, if necessary, to take the additional 
copper area 

Referring again to the large alternater mentioned 
the metal of the end cap where cracked did not break 
away, and the reason for this will be clear from Fig. 4, 
which illustrates the standard construction adopted by 
Messrs. Parsons. The small pieces of metal which mighs 
have been broken off by the centrifugal stresses were held 
by the overhanging lp or faucet b of the rotor body. 
The fractures occurred at A. 

The author has knowledge of certain rotors designed 
with the caps spigoted over the rotor body, where, im 
addition to other damage, pieces from the cap, each 
weighing approximately 41b., had broken away and 
caused damage to the alternators, necessitating their 
being rebuilt. At the time, various explanations were 
put forward as to the cause of the failures, but the author 
suggests that they may have been due to eddy currents. 
This is rather confirmed by considerations referred to 
later in the paper. 

The rotors in question were spigoted as shown in 
Fig. 5, & method which is perhaps more frequently 
adopted, both in England ana “on the Continent, than 
that illustrated in Fig. 4, which, however, the author 
considers to be the best practice, 





THE INSTITUTE OF PATENTEES. _ 


Tue secretary of the Institute of Patentees writes to us as 
follows :—’* We do not think of your readers are aware 
of the existence of this > one object ob head 

rotection of the imventor. been organised for a little ove: 
a eyeat, and Wiad do Gall : motives. The whole scheme uw 
to the results of the work of its members and to assist 
them to meet The lnstitute of Patentec. 
is affiliated to the Union of Manufacturers, itself a very 
important active It has been a souree of 

surprise to us that such a Society is not known. 
evaatdints the fox ip is £3 3s. the aunual 


ip, only an annual subscription of £1 Is. 
ean send up patents and they can receive reports 
upon them from men who are absolute experts in different 
b 


“ We must make it clear that the services of the officials of 
this Institute are given absolutely for nothing, the whole point 


being that if a large pas attained, as will undoubtedly 
be the ease before long, their st by united effort will be 
enormous. The Institute now has a ip approachiny 


000. ‘ 

* Considerable progress has been made towards alleviatin, 
the many difficulties under which the inventor «geal ie 
great expense of taking out patents w is 
being taken up with the Controller of the Patent Office, 
and already many inventors have cause to bless the Institute for 
its good offices in bringing them into touch with the right 
financial group. ; 

‘It is perhaps necessary to point out that the Institute in 
no way clashes with the patent agent ; very much the reverse, 
because the first thing that is done is to instruct the imventor to 
apply to any good patent agent, and afterwards the Institute, 
if the particular invention is approved by the Council as being of 
some use, will work hand in hand with the inventor and will 
really give him practical help. There is no doubt that such a 
body, when it becomes better known, will be to the inventor what 
the A.A. and R.A.C. have been to the motorist for many years. 

“ The organising secretary is Captain G. Drury Coleman, of 
44, Great Kussell-street, and we do not hesitate to approach 
you with this information, knowing that the Institute of 
Patentees is not a commercial body, but purely what we might 
term a ** Mutual Protectuon Society. 








RESEARCH LECTURES. 


We are informed that the British Non-ferrous Metals Research 
Association now communicates the results of its research investi - 
gations to its members, though lectures are arranged at one or 
more centres, to which as a rule only the members of the Associa- 
tion itself are admitted. Two objects are served in this manner : 
first, early confidential comurunication of the results of the 
research is assured to those who have given it financial support ; 
and secondly, the investigator gets into close and immediate 
contact with that section of the industry chiefly interested in 
his work. The Association is at present engaged on some ten 
investigations, all of which are closely connected with different 
branches of the metals and engineering trades. 

So far the private lecture system has been applied to two 
subjects, but the Association has now arranged a third lecture, 
to be given both in Birmingham and Sheffield by Mr. Dartrey 
Lewis, M. Met., on his work on “* Materials Used for the Abrasion 
and Polishing of Metals.’ In view of the wide interests covered, 
a limited number of tickets is being issued to non-members. 
The Sheffield lecture was delivered to-day and the Birmingham 
lecture will be given on Monday evening, February 26th, at 
7.30 p.m. Tickets, so far as space permits, can be obtained on 
written application by firms to the Association's offices, 71 
Temple-row, Birmingham. 








Farapay Mepau.—The Couneil of the Institution of Electrical 
Engineers has made the second award of the Farada Medal to 
the Honourable Sir Charles Algernon Parsons, K.C.B., F.R.8., 
honorary member of the Institution. The medal is awarded for 
* notable scientific or industrial achievement in electrical engi- 
neering, or for conspicuous service rendered to the advancement 
of electrical science,” 
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Engineering Work at Prestwood | 


| at such other times as the ordinary load on the turbine will 


Sanatorium. 


installed, ‘hey are connected in a by-pass of the domestic 
hot water circulation system, so that during the night and 


allow, the turbine generator is switched on to the calorifiers 
and the water is electrically warmed. On such occasions 


‘“\ Prestwoop,” for many years a fine and well-wooded | the fire in the wrought iron vertical domestic boiler is 


private estate, was recently purchased by the Stafford- 
shire County Council, and the Staffordshire, Wolver- 
hampton and Dudley Joint Committee has built a sana- 
torium for consumptives on the site. Three pavilions 
have been erected, and a new administrative block is in 
course of construction. The original mansion was to have 
been used as the administrative centre, but it was burned 
to the ground a few months ago, and only the basement 
was afterwards considered fit to be used again under a 
portion of the new block. 


The whole of the buildings have been electrically lighted, | 
| aeross the bus-bars, which are grouped up to the main 


and motors have been installed wherever power is required. 
Heat is provided by a pumped low-pressure hot water 
system. Domestic hot water is similarly provided, and a 
vertical steam boiler gives the steam required for laundry 
and cooking purposes. An interesting fact is that the hot 
water circulates fairly satisfactorily without the pumps, 
through the three miles of piping which has been installed, 
but not sufficiently to give efficient results, unless the 
pumps be run at frequent intervals, as was, of course, 
always intended. The mains from the boiler-house to the 
buildings are laid in a shallow conerete trench with water- 
tight, but removable concrete covering slabs. 

A unique feature, so far as this district is concerned, is 
that 60 brake horse-power are obtained from water power. 
It appears that, many years ago, the then owner of the 
estate had a canal formed in order to tap the river Stour 


| allowed to go out. 
| built copper and gunmetal tubular heaters, the tubes 
| being of a special section, on to which standard ‘‘ Falco ”’ 
| 500 W. heating elements are clamped in pairs. The heat 
| generated in these elements is instantly transmitted to 


Each calorifier consists of strongly 


each side of these sectional tubes, which are built in 


| batteries. Each is of 40-kilowatt capacity, so that eighty 
| such elements are installed on the tubes. 
| are constructed of the purest clear mica wound with the 


These elements 


very best quality nickel-chrome alloy resistance ribbon 
obtainable. The elements throughout are wired in parallel 


terminals mounted inside the case. Solid connections are 
used throughout, and from the main terminals to the 
double-pole fused ironclad switches, which latter are 
mounted on the outside of the case. Each of these switches 
is of 100 ampéres capacity and is fool-proof. The outer 
body is strongly constructed of angle iron, is double cased 


| and lagged with heat insulating material, and is finished 


off with a grey stove enamel. The whole of the gear was 
electrically tested under working conditions and sub- 
mitted to a high-tension flash test of 2000 volts and a 
hydraulic test before leaving the makers’ works. The 
thermostatic control gear works in series with half the load 
on each calorifier, so that when the desired temperature is 
attained 50 per cent. of the load is automatically switched 
off, but is switched on again at a fixed temperature some 


year. The total estimated population supplied by the 
Board at the close of the year was 6,861,449, representiny 
an increase of 57,885 during the year. Of the total 
4,447,349, or 65 per cent., reside in the area north of the 
Thames, and 2,414,100, or 35 per cent., south of the 
Thames. 

The effective amount of storage and subsidence reservoi 
capacity for unfiltered water possessed and in use by the 
Board at the end of the year was as follows : " 


. Area in Capacity in 

No. acres. million gallons 
Thames Valley - 3l.. 1,026.5 7,267.5 
Lee Valley « BF a 955.0 5,639.5 
48 1,981.5 12,907.0 


The drought of 1921 caused considerable anxiety to th: 
Board, and every effort was made to prevent waste by 
appeals to the consumers, by reducing the pressure in th« 
mains, and by obtaining a reduction in the quantity of 
water taken for street watering and other public purposes, 
as well as for garden watering. Little inconvenience was 
occasioned to consumers, and the complaints received 
invariably arose in cases in which the storage cisterns 
were of insufficient capacity or were absent altogether. 

The Chief Engineer submitted, in January, 1922 
comprehensive reports setting out the programine o 
works contemplated by the Metropolitan Water Board 
(Various Powers) Act, 1921. A schedule showed thx 
expenditure which had already been sanctioned or wa 
likely to be incurred by the Board for works actually 
in course of construction or immediately to be undertaken 
These works included the Littleton reservoir: reservoirs 
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FiG. 4—INTAKE SHOWING SLUICE GATE AND OVERHEAD TANK 


at Bell Mill, about two miles distant from the sanatorium. 
This canal discharges its water over two ornamental water- 


falls near the original house, and the second one has been | 
utilised to drive a turbine, the first being converted into | 


an overflow. The turbine—see Fig. 1, page 501—which 
was supplied by W. Warburton and Co., Limited, is of the 
reaction type, with a east iron runner mounted on a hori- 
zontal shaft. The guide vanes are of the movable type, 
perfectly balanced, operating very rapidly, and giving 
ease and accuracy in governing. The turbine, which is 


totally enclosed in a steel casing, is mounted on standards | 


on the power-house floor. The test run was very successful 
and showed that the turbine was developing 65 brake horse- 
power. The electric generator, which was made by the 
Rees Roturbo Manufacturing Company, Limited, is 


coupled direct to the turbine shaft by means of a flexible | 
insulated coupling, which also acts as a fly-wheel, assisting | 
to maintain steady running. The plant is governed by a | 
the | 
guide vanes of the turbine and regulating the flow of water | 


set of oil pressure type governors acting direct on 


into the runner. In practice very steady running, with not | 
more than 2 per cent. speed variation, is obtained. The | 
turbine, it may be explained, runs unattended through | 
most nights. 

The water supply, as already explained, is derived from | 
a canal about two miles long. The water is led directly | 
into a reinforced concrete tank—see Fig. 4—built imme- | 
diately over the power-house, and passes thence through a | 


short vertical tube into the turbine, from which it is dis- | Water Board, which has just 


degrees below the normal. A Tangye oil engine of 20 
brake horse-power—see Fig. 2, page 501—driving a Rees- 
Roturbo 13.8-kilowatt dynamo, with the necessary switch- 
board, has been installed as a partial standby to the 
turbine. A view of the boiler-house is given in Fig. 3, 
page 501. 

Messrs. Henry Lea and Son, consulting engineers, of 
Birmingham, are responsible for the complete design and 
supervision of the installation. The turbine work has been 
carried out by Messrs. Warburton, of Halifax, and the 
whole of the heating, hot water supply and electrical work 
has been installed by Henry Hope and Sons, Limited, 
Smethwick, Birmingham, and of Berners-street, London. 
The electric calorifiers were made by the Falkirk Iron 
Company, Limited, Falkirk. The oil engine was made and 
supplied by Tangyes Limited, Birmingham, and the 
generators and motors by the Rees Roturbo Manufacturing 
Company, Limited, Wolverhampton. . 








The Metropolitan Water Board. 


THE nineteenth annual reportjof the Metropolitan 


ublished, and which 


charged through one elbow and a vertical tube direct into | deals with the year ended March 3]st, 1922, shows that 


the tail race. 


From the turbine-house—see Fig. 5— | during that 
current at 230 volts is conveyed in overhead wires to the | 91,119.9 


riod the Board supplied a total volume of 
lion gallons of water, of which 90,418.2 


engine-room near the sanatorium, and is there distributed | million gallons were supplied in the direct area of supply 
as required. The total head of water is about 20ft., and | and 701.7 million gallons to other water authorities in 


the volume of water per minute passing through the tur- 
bine when developing 60 brake horse-power is 2100 cubic | 
feet. 
80 yards long back into the river Stour. 


bulk. The daily average supply furnished was 247.72 
million gallons in the direct area and 1.92 million gallons 
The used water finds its way through a tail race | in bulk, making 249.64 million gallons in all. The daily 
| average supply per head was 36.27 


gallons, 


wo 40-kilowatt “ Falco ” eléctric calorifiers have been | @ decrease of 3.88 gallons compared with the preceding 








FIG. 5—TURBINE HOUSE AND TAIL RACE 


and mains at Bromley, Bickley and Chelsfield; wells 
and pumping stations at Eynsford and West Wickham ; 
filter beds and pumping station extensions at Walton ; 
the main from Walton to Honor Oak and other works, 
mains, buildings, machinery and filters. The cost of 
works contemplated by this programme amounted to over 
£3,000,000. 

The month of maximum average daily supply was 
June in the Northern, Western and Kent districts, and in 
the direct area as a whole, and July to adjacent water 
undertakings. The month of minimum average daily 
supply was August in the Western, Kent and Southern 
districts and for the direct area. Taking the grand total 
supplied by the Board, there was an average daily decrease 
in the supply furnished during the maximum month of 
27,097,600 gallons, or 9.14 per cent., as compared with 
the preceding year. The difference in the total average 
daily quantity supplied between the maximum and 
minimum months throughout the area of direct supply was 
32.116 million gallons. 

During the year Bills promoted by the conservancies of 
the rivers Thames arid Lee for increasing the payments 
made by the Board to those two bodies were considered 
by Parliament. The two Acts received the Royal Assent 
on August 17th, 1921. The increases in the statutory pay- 
ments proposed by the Bills and eventually enacted were 
as follows :— 


Former Increased 
payment payment 
per annum. per aurum. 
Thames Conservancy— 
Abstraction of water £45,000 £112,600 as from 
January Ist, 1921 
Lee Conservancy— 
Abstraction of water £8,000 £20,000 as from 
June 24th, 1921 
Protection of water £2,000 £4000 (max.) as from 
(max.) June 24th, 1921 


The following table shows the increases which have taken 
place under the Board in the equipment of the waterworks 
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copper market in the fact that there is a rather large 


20, ° 
—_—— — ES —— 
since the transfer to it of the undertakings of the eight | enabled makers in the Midlands to put up their prices, | certainly no improvement yet in the chances for trade 
original Water Companies : and to-day they are quoting £10 15s. upwards. Ca on the Continent ; and the basis of the rise in copper and 
Before 4t March shire makers have also vanced their quotation to | tin prices seems to be in America only, American domestic 
June, 3st, £1) 5s., which again puts them ahead of local producers. | consumption of these metals may, and probably will, 
1904 1922 The substantial advance in pig iron prices is a serious | increase during the course of the present year; but will 
Storage reservoirs for unfiltered set off, leaving the margin of profit, where it existed, too | this be at the expense of the consuming trades in Europe ? 
water ++ - 44 48 narrow for the ideas of the manufacturer. More work, |The home demand for manufactured copper and bras» 
\croage of Casto itt ” ‘tes ‘ RD. however, is being done in South Staffordshire than for | seems to be very quiet at present ; but, of course, con 
ps av pooh enanerhon “tor-- filkered hats ernie many months past. True, new business is not coming | sumers resent the extravagance of the home prices 
 eragnanrtt ROOTS 4 GRUND ted 5 91 in as fast as oy paucemes ageinst contracts made a month | There has, however, been more done in refined ingot at 
Capacity of ditto in million galls. 244.5 316. 56 or two ago, It is suggested in some quarters that this is a | the higher prices, and probably there is a greater dis 
Filter beds .. 137 172 result of the recent advances in prices ; the more probable | position on the part of consumers to hold larger stocks. 
\creage of ditto 139 170.7 cause, however, is that consumers have covered themselves | Best selected ingot copper is still cheap as compared with 
Engines hes - . 274 for some little distance ahead, and content themselves | electrolytic, but in neither case can the present prices be 
Heep ois Pome est easy with specifying against contracts already placed. considered high. Apparently there is some danger to the 

; 


(upies of the annual report, of which the foregomg 
is a brief summary, may be obtained from the Board's 


publication agents, P. S. King and Son, Limited, 








Provincial Letters. 


rHE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. ) 


General Conditions. 


lux market situation, speaking broadly, is one 
of caution. There has been less buying of iron and steel 
during the past week, but in some measure this is accounted 
for by the fact that producers of pig iron had little, if 
any, material to dispose of. Early requirements are, 
however, pretty well covered, and probably the restraining 
influences which are at work will make for stability in 
the long run. It is regrettable that South Staffordshire 
is not in @ position to take full advantage of the trade 
displacement which is opening up new opportunities 
for British ironmasters. To this district freer conditions 
in regard to coke supply and a cheapening of transport 
are vital considerations. The difficulty of obtaining 
sufficient coke for the blast-furnaces and the economic 
question of its price, which is continually hardening, 
remain as acute as ever. It naturally follows that prices 
of finished material are moving upward. 


Pig Iron. 


The pig iron stringency was more pronounced 
than ever on the Birmingham market to-day (Thursday), 
and prices as a consequence advanced rapidly. The 
bugbear of the present position is the fuel situation. Coke 
is at date practically unobtainable on the open market, 
and there no doubt that consumers who are under 
pressure to buy are paying very much higher prices than 
prevailed even a short time ago. The competition for 
coke is such that South Wales producers are able to 
command 40s. at ovens for the home trade, and they 
can get more than that in the export market. Prices 
almost as high were named in the case of South Yorkshire. 
't is diffieult to believe that any furnace owners would 
think it worth their while to bring additional plant.into 
operation on anything like these terms. It is hoped 
that the re-starting of some coke ovens now being got 
ready will relieve the shortage, but fancy prices are 
being offered by some smelting firms to whom continued 
production is of vital importance. Could Midland fur- 
naces which have been got ready be re-started, large 
sales could be made in markets ordinarily served by 
Cleveland, for Cleveland material is much in advance of 
Midland prices, in some cases as much as 20s. more being 
asked. But Midland makers have no iron for sale. They 
are committed to the full extent of their output for the 
next few months, partly on account of contracts entered 
into in December at substantially lower prices.. It is now 
almost impossible to place pig iron contracts for early 
delivery. The acceptance of a contract is usually followed 
by urgent demands for early dispatch of metal. These 
conditions have given Midland smelters an opportunity 
of further advancing prices, and though values are still 
much below those of Cleveland, they show substantial 
inerease on last week's figures. Forge material was from 
5s. to 7s. 6d. per ton dearer all round, while Northampton- 
shire foundry commanded an additional 5s. per ton as 
compared with last week. North Staffordshire irons are 
now quoted on the same basis as Northamptonshire, viz. : 

Forge £4 5s., and No. 3 foundry £4 12s. 6d. ; Derbyshire 
forge is £4 7s. 6d., and No. 3 foundry £4 12s. 6d. to £4 15s. 
In many quarters the position is considered abnormal, 
and there are doubts as to its durability. 


is 


Manufactured Iron. 


The manufactured iron trade of the Midlands 
and Staffordshire is still gaining strength. The Stafford- 
shire ironmaster has now brought up his quotations for 
unmarked bars to the level of those which were ruling in 
Lancashire and South Yorkshire a week ago. He is now 
‘lemanding £11 10s. for Crown bars, and in some instances 
as much as £12. The advance of 10s. per ton by South 
Yorkshire makers of Crown bars since the last market 
had a strong tendency to-day (Thursday) to cause a 
further advance in Staffordshire prices, but it would be 
incorrect to say that local makers are taking any definite 
steps at present to level up their quotations to those 
of the Yorkshire producers. More important than this, 
however, is the expectation which is now rapidly gaining 
ground on the Birmingham iron market that a very little 
further time will see the price of Staffordshire marked 
hars advanced. For some months past this iron has stood 
still at £13 10s., which is to-day’s figure. With second 
and third-class bar iron, however, advancing as rapidly 
4s it is now doing, it is impossible that this figure will last 
much longer. The chances are altogether in the direction 
of an official advance of £1 per ton, bringing the standard 
up to £14 10s. in a very short time. Prices of nut and 
bolt iron have further stiffened. Consumers have largely 
covered their immediate requirements, but the with- 
drawal from the market of No. 3 Belgian iron has proved 


Steel—-Billets and Bars Dearer. 


| The steel market is stronger again this week, and 
| quotations for both finished and semi-finished material 
| are higher. Billets have advanced 5s. per ton during 
| the week, being now at 4 micimum of £8 10s., with some 
makers asking £9. This further rise in semis has been 
reflected in higher prices for finished steel, and though the 
standard price has not been altered, the £9 15s. quotation 
| for small bars has entirely disappeared, It has for some 
time been regarded as too low, and after going to £10, 
| it has now progressed to £10 10s. or still £1 below the 
| quotation of Laneashire producers. The minimum for 
Staffordshire hoops is £11 10s. at works, but most quota- 
tions are higher, the justification being the high price of 
billets. The steel works are well booked, and not anxious 
for further business. Steel scrap is increasingly scarce 
at £4 5s. to £4 10s. and upwards. It is believed that the 
shortage will he relieved as more of the steel mills get 
| to work. Foreign competition is not a factor in the situa- 
tion. For the time being the home maker is in command 
of his own market, the Ruhr disturbance having put an 
end to new business with Belgium and France. An unex- 
pected development this week, however, is an offer by 
| Belgian exporters of fairly large quantities of steel strip 
for tube-making. This has become rather expensive 
locally, and if the price is attractive these offers may 
materialise into substantial consignments. A lot of this 
business was done formerly, both with the Continent and 
with America. There has been a good deal of talk on 
various markets as to the threatened repudiation of 
contracts by continental firms, but nothing has been heard 
in this district of such developments. Consumers have, 
however, been warned that in the difficult conditions 
delayed deliveries must be looked for 








Galvanised Sheets. 


The galvanised sheet trade is firm, and mills 
are well employed, most works having good reserves of 
orders. Galvanised corrugateds of 24 gauge are being 
sold at a minimum of £18 15s. Some firms, both here and 
in South Wales, are quoting up to £19 10s. This country is 
benefiting by the diversion of orders from Holland and 
Eastern countries, which nominally would have found their 
way to Germany. There is a fair inquiry for black sheets. 


Improved Conditions in South Staffordshire. 


Business at the South Staffordshire works con. 
tinues to show advancement. Certain large firms are 
finding that the improvement in orders and inquiries is 
being maintained fairly well on the whole, and big amal- 
gamations, with subsidiary concerns to supply, have 
about as much work in hand as they can deal with unde: 
the conditions prevailing in the industry at the present 
moment. The heavy edge tool trade, which has been 
brightening for some time past, continues to progress. 
It is reported this week that one of the biggest firms in 
the district is full up with orders for the next two months, 
quite apart from present inquiries, and it has been found 
necessary to start a second night turn, one having been 
started a short time ago. There are no new markets, but 
orders are coming along more freely from the Federated 
Malay States and India, the reason being that orders 
previously placed by those countries with Germany are 
not being fulfilled. Prices, it is considered, are likely to 
appreciate in consequence of the rising steel values, but 
it is not feared that a rise would have any adverse effect 
upon the buying movement. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
General Outlook. 


Tue markets for iron and steel in Manchester are 
gradually settling down to the new scale of prices. There 
is still a good deal of uncertainty as to whether the 
advances already made will be sustained, and a good many 
buyers are inclined to wait before making any fresh pur- 
chases with a view to testing the stability of the market. 
The feeling is that the possibilities of a very much larger 
production in iron and steel are always a threat to the 
soundness of the markets, and that the trade cannot really 
be in a sound condition until productive capacity is fully 
employed. Roughly speaking, the capacity for the 


| absorption of iron and steel is, even now, only about 





50 per cent. of the capacity for the output, and this fact 
alone is sufficient to account for the doubt with which 
people receive the reports of higher prices and improving 
trade. Of course, there is one thing which hinders return 
to full productivity in iron and steel, and that is the 
shortage of fuel and its high prices, but pessimists ask 
whether this shortage and these high prices will last. 
Much depends upon how long it will take the French to 
re-organise the German iudustries in the iron and steel 
district of that country. 


Metals. 


The non-ferrous metal markets have taken a 
forward step so far as pricés are concerned, but it is not 


somewhat inconvenient to certain nut and bolt makers | quite clear that this step is justified by any real iniprove- 


who for years past have relied on this material. This has 


ment in trade; at any rate, in Great Britain. There is 


** bull’ account in standard, and any untoward happen 
ings might lead to a collapse of this account. One would 
like to see some surer signs of the revival of trade before 
placing much reliance on the speculative movement in 
the copper market, and also some indication that the 
object of French “ sanctions "’ is not the destruction of 
the industries of Germany. The market for tin has again 
been strong, and those who have for months been fore 
telling a level of £200 for this metal are now more confident 
than they were. It seems quite possible that this price 
may be reached, but, if so, it should bring out a good deal 
more Eastern tin. There is not a very large supply of 
metal now in our markets, a good deal having been 
shipped lately to America. There is a steady demand for 
lead at present prices, but the recent advances in copper 
and tin do not seem to have had any stimulating effect 
on lead and spelter. Of course, both these metals are 
high in comparison with copper prices, and do not need 
to be forced up any further. The backwardation on 
forward spelter tends to disappear, and this may be taken 
as a fairly healthy sign. 


Pig Iron. 


The market here for pig. iron is very firm. but 
there does not seem to be very much new business about 
Apparently both buyers and sellers are dissatisfied about 
the prices, the former thinking that, so far as the foundry 
trade is concerned, there is no proper justification for 
dearer iron ; and the latter thinking that, so far as the 
prospects of increased costs are concerned, the prices in 
the Midlands have not yet risen sufficiently. This incom 
patibility of views is hindering business, and it is very 
difficult to say who is in the right. Cleveland iron is very 
scarce, and the prices for any small lots available have 
risen to extreme figures. In fact, a Cleveland furnace can 
get about 20s. per ton more for its iron than a Midland 
furnace ; and the quality is practically equal. There is 
still some prompt Derbyshire No. 3 pig iron to be had 
here at about 100s. per ton delivered, although some 
makers are asking 102s. 6d. For far forward delivery. 
say over the second quarter of the year, makers seem 
unwilling to quote, so there is very little forward business 
being done. Scotch and hematite iron are dearer here. 
but there is not much difference. Scotch is quoted at 
122s. 6d. to 125s. per ton delivered, and East Coast 
hematite would cost a little less ; but there is only a small 
business now being done here in these irons, most iron 
founders thinking them too dear 


Steel. 


The market for manufactured steel here is firm. 
and the Midland makers seem to have more work in hand 
than some of those in Scotland and on the East Coast 
This is perhaps the reason why prices in those districts 
are so much more irregular than they are here. One sees 
steel plates, for instance, quoted at £9 5s., and sometimes 
at £9 2s. 6d., whereas here the usual quotations are from 
£10 5s. to £10 10s., and up to £10 for sections. There would 
seem to be very little competition now from the Con 
tinent ; and the absence of any foreign semi-steel has 
strengthened billets here, so that they are now incon 
veniently dear. Some of the Midland works are quoting 
over £8 for rolling billets. 


Scrap. 


The demand for scrap materials is certainly 
better than it was. Steel scrap is quite scarce, and dealers 
here are now trying for 80s. per ton on trucks. Heavy 
wrought scrap is in good demand at about 85s. per ton 
Foundry scrap is still too plentiful, but the advance in 
pig iron has strengthened the idea of dealers, and they are 
now unwilling to accept any low prices. Good broken 
machinery east iron can, however, still be bought at 
87s. 6d. to 90s. per ton. 


Manchester Ship Canal. 


The report of the directors of this undertaking 
for 1922 is by far the most satisfactory that has hitherto 
been published. The sea-borne traffic handled during the 
year was no less than 4,081,571 tons, compared with 
3,117,469 tons in 1921. The barge traffic also showed a 
slight increase over the previous year, amounting to 
191,973 tons, making the total tonnage 4,273,544. The 
total recepits were the second highest in the history of the 
undertaking, being 1,332,490, an increase of £135,415 over 
those of 1921. On the other hand, the working expenses 
were reduced by £78,527, owing to decreases in stores, 
materials, and wages. Among the items of expenditure 
on works the largest item is one of £112,179 for dredging. 
while £66,300 was spent during the year on repairs of 
locks, roads, bridges, &c. The westerly berths for tying 
up vessels above Eastham Locks are being deepened, in 
order to improve the accommodation. Dredgings to 
provide a further extension of the turning basin in the Ship 
Canal at the mouth of the river Weaver, has been carried 
out. The berths at the North Quay, Ellesmere Port 
Docks, have been deepened and extended to provide 
accommodation 1200ft. long, with a depth of water of 
28ft. The new dock, subway, and other works on the Ship 
Canal at Stanlow, near Ellesmere Port, were brought 
into use for the importation of petroleum products in June 
last. The contract for the construction of a reinforced 
concrete wharf—including foundations for transit sheds- 








adjoining Trafford Whart-road, at the Manchester Docks, 
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is in progress; the works are about halfway towards 
completion. 


New Manager of Beyer Peacock's. 


Messrs. Beyer, Peacock and Co., the well-known 
locomotive and machine tool builders, Gorton, have 
appointed Mr. Robert Harben Whitelegge, general manager. 
Mr. Whitelegge will take over his duties on March Ist. 
Before the grouping of the railways Mr. Whitelegge was 
chief mechanical engineer of the Glasgow and South- 
Western Railway. He is president of the Institution of 
Locomotive Engineers. 


Liaking-up of Electricity Undertakiogs. 


The Preston and Blackburn Town Councils 
have come to an agreement whereby the electricity under- 
takings will be linked up. 


Barrow-rn-Furngsss, Thursday. 
Hematite. 


The hematite pig iron trade continues to be very 
active, and there is no falling off in inquiries or orders. 
All the makers are proceeding cautiously and are not 
rushing fresh furnaces into blast until they are quite 
sure of the market. Prices continue to stiffen, and this 
tendency will remain unless there is a falling off. Some 
of the makers are embarrassed by the shortage of coke, 
which is not coming through as fast as it should owing to 
there being heavy shipments abroad. As a result of the 
shortage the Millom works have been compelled to damp 
down three furnaces for several days until fresh supplies 
came to hand. This is unfortunate, for there need be no 
interruption, especially in the case of Millom, which is fully 
booked up. There is the usual amount of iron being 
shipped to the Continent and from local ports to Scotland 
and South Wales. The Midlands are now big customers 
and are ordering well forward. 


Iron Ore. 


The iron ore trade continues to improve, and many 
mines are experiencing better business than they have 
for a considerable time. There is not a great amount 
going out of the district. Prices aré inclined to harden. 
Foreign ore is not coming in large quantities yet, but 
there will be an improvement in imports shortly. 


Steel. 


The steel trade is fairly good, and the rail mills 
continue to work and will do so for some time yet on 
orders held. Workington mills are engaged, but it is not 
known if they have orders to carry them over many 
weeks. The hoop mills at Barrow are active, and the 
foundries are experiencing better trade. There have 
been shipments of rails and hoop iron from Barrow to 
Liverpool for transhipment abroad. There is a constant 
demand for scrap by steel makers, and the supply. is not 
a very good one. 








SHEFFIELD. 
~ (From our own Correspondent. ) 
Boom in Heavy Steel. 


ConpiTIons in the pig iron and heavy steel 
trades may now. be described as of the boom variety. The 
searcity of pig iron is serious, and there is a great need 
for the products of further furnaces, but, unfortunately, 
the necessary coke for firing them cannot be obtained. 
A very large tonnage of steel billets is being turned out, 
and is going direct into consumption, which is evidence of 
much manufacturing activity in various parts of the 
country. The Templeborough works of Steel, Peech and 
Tozer, Limited, which were not in existence before the 
war, are now producing about 6000 tons of steel per week. 
A large new open-hearth furnace was started at these 
works last week, and another at the Penistone works of 
Cammell Laird, and Co., Limited. The higher prices of 
steel and manufactured iron, which have been shown in 
your weekly lists, are firmly held, and there has been a 
considerable advance in blast-furnace coke. Sheffield 
will benefit from a large order for electrical plant which 
has been placed with the Metropolitan-Vickers Company 
by the Japan Electric Light Company, of Osaka. The 
order is for turbo-generating plant amounting to 50,000 
kilowatts, and it is understood that the value of it is about 
£100,000. Most of the work will be done at Trafford Park. 
Manchester, but the big forgings will be made in Sheffield. 


The Railway Departments. 


There is still an excellent tone in the departments 
manufacturing railway supplies, such as springs, axles, 
tires, and buffers, and recent optimistic forecasts are being 
justified. Both the home railway companies and private 
wagon owners are placing orders every week, and there is 
hope of an early revival of overseas buying, especially 
on the part of India and South America. The local plants 
are so extensive, and their means of production so , l 
tious that it will take a very great amount of work to keep 
them fully employed. Prices of material continue low, 
and there are reports of orders for wagons being placed at 
figures which can hardly be called remunerative. John 
Baker and Co., Limited, of Rotherham, who are aay 
engaged in railway work, have issued a circular to their 
shareholders, explaining that they are unable to pay the 
preference dividend on account of last year’s slump. They 
add that the last two months have seen a greatly increased 
demand for their manufactures. As yet, prices are very 
low, but the directors hope there will shortly be an im- 
provement in this respect. 


Other Steel Departments. 


There is a considerable increase in the amount 
of work on hand at the rolling mills, while the forges are 
hooking enough to keep them well employed. In the 
finished branches of the steel trade less progress is being 


made. There is some improvement in crucible steel, and 
the outlook is encouraging, but the movement has not 
gone very far yet. For engineers’ small tools, files, and a 
variety of other products, demand is slow, and in some 
cases trade is said to have fallen off markedly since the 
beginning of the year, The decline is ‘abenv ef due, to 
some extent at any rate, to reduced purchasing by France 
and Belgium, on account of the depreciation of the 
exchange. Although, on the whole, it is possible to go on 
giving cheering reports of the progress of the city’s trade, 
this does not mean that there is no slackness. On the 
contrary, the total number of unemployed in the city still 
remains terribly high. The reduction of 858 last week 
was the largest recorded for several months, but the 
number of names remaining on the registers of the employ- 
ment exchange is no less than 33,454. 


Electric Rolling of Steel. 


The Tinsley Rolling Mills Company, Limited, 
has just installed a new electrically driven mill for the 
rolling of spring steel and strip. A visit was paid to it 
last week by representatives of the Springs Committee of 
the Government Department of Scientific and Industrial 
Research, and also of the Research Association of British 
Motor and Allied Manufacturers. It is recognised as being 
one of the most up-to-date and efficient plants of its kind 
in the country, It is driven by a motor of 500 horse- 
power and a 10-ton travelling crane is also operated by 
electricity. On the occasion of the visit, spring steel was 
rolled in lengths of 60ft., and the accuracy with which the 
mill produced the finished material was specially notice- 
able. The furnaces are of the modern continuous type. A 
railway siding is carried to the inside of the mill, and coal 
is delivered by the canal which runs past the works. 


Cutlery and Plate. 


There is much unevenness in the distribution of 
work in the cutlery trade. While some firms are very 
busy, especially in the table knife department, others are 
badly placed for orders. Australia is a good market, and 
the Canadian demand is improving, though but slowly. 
American competition in the cheaper classes of cutlery is 
very severe. There are still large stocks of German pen 
and pocket knives in this country, which are seriously 
affecting the sale of the home product, although the new 
importations of German goods have fallen away very 
greatly. This branch of the Sheffield trade is being 
improved by the introduction of modern mechanical 
methods of manufacture. The plate trade is moderately 
well employed. Masters and men have agreed on a 
stabilisation of wages for twelve months, and it is hoped 
that this settlement, by showing that prices have fallen 
as low as they are likely to, will induce consumers to send 
in orders which they have been holding baek while nego- 
tiations were in progress. Spoons and forks plated with 
chromium are now being offered for sale. 


Sheffield Road Schemes. 


The Sheffield Corporation is making good pro- 
gress with the construction of new roads and other works, 
for relief purposes, on which it has been engaged con- 
tinuously since December, 1920. The largest scheme on 
hand at present is a road from Owlerton to Norwood, on 
which about 1500 men, drawn from the ranks of the unem- 
ployed, are engaged. The work is nearing completion, 
and about two months hence it will be finished with the 
exception of the permanent surfacing of the road. Alto- 
gether, about 2100 relief men are being found work by 
the Corporation at present, and of these 80 per cent. are 
ex-Servicemen. A start has been made this week with 
the widening ‘of Owlerton Bridge, which takes an important 
road over the river Loxley. The work is being pushed 
forward in readiness for the Yorkshire Agricultural Show, 
which will be held in Hillsbro’ Park, Sheffield, in July, 
and which will involve a great amount of traffic over the 
bridge. The cost of the widening will be £12,000. A 
similar sum is to be spent on the widening of Leppings 
Bridge, also in the same district of the city, and £5000 on 
Staniforth-road canal bridge, Darnall. Among the works 
to be started by the Corporation during the year are 
the new intake to Gleadless-road, which will cost about 


£40,000; the remainder of the Abbey-lane improve- 
ment, £15,000; and the Fulwood tramway extension, 
£15,000. 


Derbyshire Projects. 


I have previously referred to the important 
scheme for reclaiming river land which has been brought 
forward at Derby. The Derby Chamber of Commerce is 
now urging the Corporation to include this in a town- 
planning scheme which it has before it. It is not sug- 
gested, however, that the scheme should be ‘proceeded 
with at present, but only that the preparations should be 
made. The Chapel-en-le-Frith Rural District Council is 
faced with a scheme for remodelling the sewage outfall 
works at Chinley. The Ministry of Health is insisting on 
either remodelling or the treatment of the sewage else- 
where. The Council has decided on the remodelling plan, 
which will cost £7600, and which it considers will save it 
£200 in comparison with an alternative scheme suggested 
by the Ministry. 








NORTH OF ENGLAND. 


(From our own Correapondent.) 
Eight-hour Day Proposal Rejected. 


Tue Cleveland ironstone mining industry, the 
future prosperity of which depended in a large measure 
upon a reversion to the working hours in operation prior 
to the passing of the Mines Act in 1919, is now faced with 
@ grave situation, the miners by a narrow majority of 
130 votes having rejected the mineowners’ proposal to 
revert to the eight-hour day. The result was announced 
ata joint conference of the owners’ and men’s repre- 
sentatives this week, and although further discussions 
took place with a view to an amicable settlement being 








reached, no progress was made. Recently, the owners 








inted out that the pressure of competition from outside 
fad become very severe, and unless wages and conditions 
in the area could be so adjusted as to enable ore to be 
produced at a cost which would induce the ironmaster. 
to use it in preference to ores from other districts and from, 
overseas, the bulk of the Cleveland mines must remain 
idle, while some of the mines now in operation might have 
to be closed down again. The mineowners offered as an 
inducement for longer hours certain increases on the bas« 
rate wages of lower-paid datal men, and also offered t» 
take into consideration other questions affecting wages 


Cleveland Iron Trade. 


Business in the Cleveland iron trade has virtual! 
ceased. Prompt supplies are almost unobtainable, anc 
there is a general indisposition to enter into forward con. 
tracts. Consumers naturally hesitate to follow the 
phenomenal rise in pig iron values which has taken place 
during the past few weeks, and producers, faced with the 
ever-increasing cost of ore and coke, are equally reluctant 
to commit themselves far ahead, for a profitable figure 
now may represent a heavy loss a week or two hence, 
so uncertain is the state of the market in raw material. 
The whole position is prejudiced by the scarcity and hig) 
price of furnace coke. Coke producers on the North-East 
Coast are having to submit to a constant clamour fo: 
supplies. They are selling to local ironmasters at « 
preferential rate, but even so their price continues to ris: 
and now the generally quoted figure for good Durham 
blast-furnace coke delivered at the works has advance«| 
to 37s. 6d. per ton, a rise of 8s. 6d. since the beginning of 
the year. Ironmasters need big prices for their iron to 
pay such charges for fuel, but most of the current make 
is being delivered at prices which on present costs of pro 
duction must be unremunerative. Order books are now 
well filled for March and April, and only an occasional 
odd lot of foundry iron comes on to the market. For these 
small lots of the standard No. 3 quality 115s. per ton is 
the generally accepted figure, whilst No. 1 is nominally 
at 117s. 6d. No. 4 foundry is about 110s., and siliceous 
iron is offered at 115s. There is no No. 4 forge, mottled 
or white iron on the market, most of the output of thes» 
qualities having been used in the local steel furnaces. 


Hematite Pig Iron. 


Supplies of hematite pig iron are also running 
short and makers have little iron to offer, having sold 
extensively over the next two months. Mixed numbers 
are quoted at about 110s. per ton. 


A rather active market is reported in foreign 
ore—chiefly North African and South Spanish ores, which 
are relatively cheaper than best Rubio. Good sales are 
reported, and there are more inquiries about. But for 
best Rubio there is little demand, and 25s. per ton is purely 
a seller’s price. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trade busine=- 
is not very brisk, but works are now fairly well employed 
Manufacturers aver that the Ruhr occupation, and the 
consequent decline in continental production, have not 
produced any increased demand for British steel, but, 
on the contrary, have prejudiced the position by driving 
up the price of fuel and consequently the cost of pro- 
duction. Fairly large quantities of blooms and billets 
have been sold, but the price only represents bare cost, 
and production costs are rising so rapidly and the outlook 
is so uncertain that steel makers hesitate to undertake 
forward contracts at present prices. Steel rails and fish 
plates have been advanced 10s. per ton, and in all case~ 
where long hauls are necessary, the extra cost of transport 


is added. 
The Coal Trade. 


The Northern coal trade is now in an exceptionally 
strong position as regards orders, and there is a marked 
searcity of supplies of every kind. Though the stormy 
weather on the coast is playing havoc with shipping 
movements, causing great delay in the arrival of steamers 
and dislocating the loading turns—a fact which often 
releases a cargo for sale—there is scarcely any fuel avail 
able for the next few weeks. This undoubtedly presages a 
further advance in prices. Last week's quotations rule 
all round ; but they are strongly indicated without con- 
cession of any kind, and it would occasion no surprise if 
a further leap forward in values were announced. Among 
the latest prices paid have been 28s. per ton for best 
steams and similar, with 26s. for unscreened for bunkers. 
In Durhams good ordinary brands of coking coals have 
been contracted for several times over in large quantities 
at 30s. per ton f.o.b., with shipment from March to the 
end of June. In second gas 27s. has been paid f.o.b. 
prompt, while 26s. 6d. is freely offered for April to June 
shipment. These actual transactions show the strength 
of the coal position at the present time, and if current 
indications are any guide to future probabilities, it looks 
as if the market will not only hold for a few months ahead, 
but may even move further. Those who take a roseate 
view—from the colliery standpoint—of the situation base 
their optimism on the continuance of the abnormal demand 
from Germany, which has been accentuated by the French 
occupation of the Ruhr region. They contend that a very 
large portion of the output from German collieries has 
already been lost by the upheaval, and that at the very 
best it will take months to recover lost ground, so that 
coal from England will be a prime and urgent necessity 
for months to come. The demand from Germany con- 
tinues to be exceptionally heavy ; in fact, the clamour for 
coals for there is greater than ever it was. French buying 
is a little heavier, while Italy and the Scandinavian coun- 
tries, which have been and are still buying only from hand 
to mouth, are expected to come into the market for much 
larger quantities in the course of the next few weeks. The 
coke market is exceedingly strong, with supplies running 
shorter, and values moving in an upward direction for all 
sorts of foundry makes. Gas coke is very steady. 
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SCOTLAND. 


(From our own Correspondent, | 


The Higher Prices, 


Orintons differ as to the immediate effect of 
the general increase in prices of steel, iron, and coal. On 
the one hand, it is stated that the recent development of 
trade has already been retarded, while on the other, it is 
<aid that business is as brisk as ever, and that prices may 
vo higher yet without having any adverse effect on the 
vrowth of trade. Higher oncosts have necessitated 
certain increases in quotations of finished materials, and 
so long as certain competitors are practically out of the 
market, further increases might with safety be imposed ; 
but in the opinion of many producers the policy of adhering 
to the lowest possible scale of charges is the safest basis 
to work on. The situation on the Continent has un- 
doubtedly influenced the position here, but an alteration 
in the conditions governing the first named would soon 
cause a decided reaction in home markets if prices are 
allowed to soar. Overseas buyers are already acting with 
vreater caution, and financiers will require to go warily 
if the ground gained is to be held. 


Pig Iron. 


The outlook in the pig iron trade is brighter. 
Makers have good home demands and have some difficulty 
in meeting all calls owing to the small number of furnaces 
in blast. Still higher prices may, therefore, be looked 
for. Continental and American buyers, too, are again in 
the market, but so far exports have been small in bulk. 


Steel and Iron. 
The steel and iron markets have been com- 
paratively active throughout the past week. Trans- 


actions have been fairly numerous, but there is certainly 
less inclination to anticipate future requirements ;. neither 
producers nor buyers are prepared to risk much. At the 
same time, arrangements are still being proceeded with 
to increase the output of raw materials as well as finished 
steel and iron. Various works in the Lanarkshire area 
are being either restarted or more fully equipped, and the 
outlook in the district is very promising. The steel works 
are better employed on ship plates and sectional material, 
and steel makers have added to their recent bookings by a 
better demand for heavy material for abroad. Sheet mills 
are all busy, but the position could be further improved 
if sheet bars were in better supply. Business in bar 
iron continues to develop. The home demands are steady, 
and export inquiries are growing gradually to a considerable 
tonnage. Re-rolled steel makers have plenty of orders 
for bars, tube strips, &c. 


Coal. 


There has been no change of importance in the 
Seotch coal trade since last week. Export demands 
continue as strong as ever, and any available supplies are 
quickly disposed of. The collieries are already heavily 
booked up for almost all classes of fuel, and prices for 
prompt lots are rather firmer, while quotations for future 
delivery are much higher and, in fact, are said to be 
prohibitive. West of Scotland ells and splints are 
particularly busy, and shipments are fairly prompt, 
but the loading conditions on the East Coast are not so 


favourable, a loading turn of several days being 
the rule. Fifeshire and Lothian steams are heavily 
sold, and smalls in all districts have done a big 
turnover Aggregate shipments amounted to 325,113 
tons, against 302,132 in the preceding week, and 


208,095 tons in the same week last year. In the home 
market the demand centres round municipal, railway, 
and household requirements. Ordinary industrial de- 
mands are comparatively light. 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Trade Position. 


THERE is not a great deal of change in the steam 
coal trade as compared with a week ago. Prices are being 
well maintained despite the adverse factors that have to 
be contended with, such as the slow working at the docks 
and the delay in the clearance of wagons resulting in 
irregular work at many of the collieries. The surprise 
is that the market is so firm, though in the case of small 
coals it naturally follows that as the working at the pits is 
not regular and less large coal is being turned out, the 
supply of smalls is reduced. The demand for small coals, 
especially coking qualities, is extremely active. The 
inquiries come from France, Belgium, and Germany, and 
it is stated that people acting for Germans are ready to 
buy anything that they can pick up in the way of small 
coals, while there is also an inquiry for 20,000 tons of 
large coal, which is stated to be for German Government 
account. The French State Railways are open for 30,000 
tons of large and small coals, but in the case of the recent 
inquiry from the Belgian State Railways for 56,000 to 
80,000 tons of smalls, it is reported that the prices which 
were tendered have not been accepted, as they were con 
sidered to be too high. The demand from the private 
importer abroad is not very brisk, and this fact is attribut- 
able to the adverse exchange rates prevailing; but at the 
same time continental railways with contract coals to lift, 
principally the French railways, are speeding up their 
shipments, which indicates that France is not getting the 
quantity of coals from the Ruhr that was expected. It 
is also significant that the Italian State Railways have 
lately bought substantial supplies of coal and within the 
past few weeks tonnage has been chartered to take not far 
short of a hundred thousand tons from South Wales. 
The result is that collieries have not much coal to spare 
for the next few weeks, and they are quoting very firmly 
for supplies ahead, although for prompt loading many of 


; : 
because they cannot get their tonnage into berth, and are 
compelled to reduce their price to some shipper who can 
take immediate delivery and enable the colliery to get 
empty wagons. 


Working Hours at the Docks. 


Non-success has attended the efforts to arrive at 
a satisiactory conclusion as regards the hours of work of 
trimmers and tippers at South Wales ports, and, as a con- 
sequence, the employers have decided to apply to the 
Industrial Court in conformity with the finding of the 
court in 1920, viz., “‘ that there be reserved to the em- 
ployers the right to claim that a third shift be put on 
should the requirements of the trade warrant it.’ During 
last week-end the proposals of the employers for extended 
hours of working during the two shifts in existence were 
submitted to mass meetings of the tippers and trimmers ; 
but it was scarcely expected that these meetings would 
approve of the proposals in view of the fact that their 
leaders had intimated that they would recommend the 
workmen not to accept them. As a matter of fact, the 
mass meetings declined to entertain the employers’ 
scheme, but they empowered the leaders to put forward, 
as they stated, ‘* to test the good faith of the employers,” 
counter proposals regarding the possibility of the applica- 
tion of a partial third shift for an experimental period of 
three months, provided that such addition should be made 
to the tariff payments as would safeguard the earning 
power of the men. When the conference of all parties 
interested took place on Monday last the men’s leaders 
submitted this proposal; but the employers were not 
prepared to alter the tariff or to guarantee the maintenance 
of the present earnings per shift, with the result that the 
conference was abortive. It is very unfortunate that 
this was the case, as it is impossible to say when the court 
of inquiry will be held, though the Ministry of Labour is 
to be asked to ensure that there shall be no delay. The 
need for immediate action to remedy the present con- 
ditions at the docks is urgent ; but the position is that the 
trimmers, whose earnings are pooled, are afraid that by the 
employment of an increased number of men they will 
not be able to draw from the pool as much as they are 
doing under the present conditions, and they want the 
employers to safeguard them against such a contingency. 
Furthermore, they are opposed to working more than a 
forty-four hour week as against a forty-eight hour week, 
which the proposal of the employers involved when they 
suggested extending the two shifts at present in operation. 


Current Business. 


There has been a good deal of inquiry on the 
market, but the proportion which results in actual business 
is comparatively small because many consumers abroad 
find the prices comparatively high. Apart from the fact 
that coal prices are firm, rates of freight have advanced 


is very welcome to shipowners, but does not assist to get 
business through seeing that the c.i.f. price is increased 
At the same time collieries are well sold ahead, and for 
the small quantities of best Admiralty large, which can be 
booked up for March shipment, collieries are quoting from 
29s. 6d. to 30s., while seconds are firm at 28s. 6d. to 29s. 
Monmouthshire coals are very steady, without much 
appreciable alteration in values, but dry qualities are a 
shade better than they were a week ago. The feature of 
the market, however, is the strength of small coals, and 
for the best steam descriptions, colliery salesmen are 
quoting from 22s. to 22s. 6d., while inferior grades are very 
steady at 17s. to 18s. There is no change in the patent 
fuel trade, as supplies of pitch are still scarce. Makers 
decline to quote for supplies ahead. Coke is a strong 
market. In the anthracite section large coals and nuts 
and eobbles are quiet for prompt shipment, but beans, 
rubbly culm and duff coals are scarce-and prices are firm. 


Colliery Developments. 


Tue Powell Duffryn Company is making rapid 
progress with the pit sinking at Llanharan. The new 
pit has been sunk to a depth of 280 yards, and the old pit, 
which was reopened by the company, has been sunk now 
to a depth of 420 yards. Fine seams in both pits have 
been passed, but the company intends sinking to the steam 
coal measures and working the other seams later. 


Swansea Metal Exchange. . 


The tin-plate market is firm, though business is 
rather quieter. Makers are getting somewhat anxious 
owing to the rapid advance in the price of tin, and if this 
continues it is expected that tin-plates will advance. 


Non-Unionism. 


Trouble on the non-unionist question is increas- 
ing in the coalfield, and stoppages at collieries have taken 
place in the Gwendraeth Valley. On Wednesday morning 
about 600 men at the house coal colliery of the Powell 
Duffryn Company struck work, and unless the situation 
improves quickly. the trouble is likely to extend through- 





the collieries are still continuing to meet with difficulty 





out the Rhymney Vallev. There is also a stoppage at 





the Nine Mile Point collieries on the same question, the 
miners being in conflict with members of the Mechanical 
and Surface Workers’ Union. 





Condensing Plant Tests at 
Dalmarnock. 


In our issue of July 21st, 1922, we described the surface 
condensing plant installed by the Mirrlees Watson Com- 
pany, Limited, at the Dalmarnock Electricity Works of the 
Glasgow Corporation. The turbine and alternator of the 
No. 5 set were built by the English Electric Company, 
Limited, and the plant is normally rated at 15,000 kilowatts 
with an overload capacity of 18,750 kilowatts. The steam 
duty of the condensing plant is 161,500 Ib. of steam per 
hour at a vacuum of 29. lin. of mereury (barometer 30in. 
and with cooling water at a temperature of 50 deg. Fah.) 

With the consent of the Glasgow Corporation engineer 
and under his supervision, the Mirrlees Watson Company, 
Limited, has recently carried out some tests on the No. 5 
surface condenser, particulars of which we give in the 
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CURVES SHOWING GUARANTEED RESULTS 


following table. The official tests of the plant will, we 
understand, take place at a later date. 

The condenser is wedge shaped and has 26,000 square 
feet of cooling surface. The air pump equipment com 
prises two groups of Mirrlees-Leblanc *‘ Simple Type’ 
steam ejectors, each of which is designed to deal with the 
full-load duty of the plant. The two groups of ejectors 
are connected to an air suction main and every ejector is 
provided with an isolating valve, so that the number of 
ejectors in operation at any one time may be varied 
according to the load and the condition of the plant as 
regards air leakage. This arrangement ensures the maxi 


, 


perceptibly during the past week or so, which, of course. mum economy of working. There are two condensate 
Tabk showing Results of Teat of Condensing Plant 
” T cag? 
} } emperature otf 
Barometer Vacuum j| Absolute circulating water Condensate Steam Circulating 
Test in at | pressure at in temperature condensed water in 
number. inches of turbine turbine degrees Fah in in gallons pei 
mercury. exhaust | exhaust - . degrees Fah. Ib. per hour minute 
Inlet. Outlet 
I 29.86 29.26 6 47 55.8 55 143,000 
2 29. 86 29.15 Zi 7 61.5 i 180,000 
$ 29.85 29.16 a 47 61 a) 180,000 
' 29.84 29.14 7 a 61 A 180,000 
> 29.84 29.12 72 47 61 5th 180,000 
ti 29.84 29.15 69 47 60.5 i) 180,000 
7 29.84 29.3 54 47 37 53 123,000 





pumps, one being a standby, and each pump is designed to 
extract 400 gallons of condensate per minute and deliver 
it to a Lea recorder placed on the turbine floor level at a 
height of 30ft. above the pump level. From the Lea 
recorder the water flows to a feed-water heater, from which 
it is again pumped through a height of 75ft. to the hotwell 
tanks. A lift pump—also in duplicate—is provided for 
this purpose, and the lift pumps and condensate pumps are 
combined in one set and are directly driven by an electric 
motor developing 37 brake horse-power at a speed of 
1440 revolutions per minute. 

The curve we reproduce above illustrates the guaran 
tees given to the Glasgow Corporation. 


LAUNCHES AND TRIAL TRIPS. 


Bompata; built by Harland and Wolff, Limited; to the 
order of Elder Dempster and, Co., Limited; dimensions, 425ft. 
by 54ft. by 31ft. 6in.; to carry 5500 tons. Engines, double 
reduction geared turbines ; constructed by the builders; trial 
trip, January 16th 


InvERAVOX, “N™ type standard vessel; built by Harland 
and Wolff, Limited: to the order of the British Mexican 
Petroleum Company; dimensions, 428ft. by 55ft. Sin. by 
38ft.; gross tonnage 6900 Engines, triple-expansion ; con 
structed by the builders; launch, January 18th. 

CuELURA, twin-screw 1500-ton hopper dredger; built by 


to the order of the Bombay 
con 


Wm. Simons and Co., Limited ; 
Port Trust. Engines, triple-expansion, pressure 185 Ib.; 
structed by the builders; launch, January 19th. 


Brrtisn Fuster; oil tanker; built by Swan, Hunter and 
Wigham Richardson, Limited, to the order of the British 
Tanker Company, Limited ; dimensions, 455ft. by 57ft. beam ; 
to carry over 10,000 tons of oil. Engines, turbines of Metro- 
politan-Vickers Rateau type; constructed by the builders ; 
trial trip, January 28th. 


Brrrish Caprarn, geared turbine oil tank steamer; bulir by 
Palmer's Shipbuilding and Iron Company, Limited, to the ordet 
of the British Tanker Company, Limited; dimensions, 440ft. 
by 57ft. by 33ft. llin.; 10,200 tons deadweight. Engines, 
single-screw double reduction geared turbines, pressure 200 Ib.; 
constructed hy the builders ; trial trip, February Ist 
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IRON ORE. 


N.W. Coast— 
Native 
(1) Spanish ab 
(1) N. African ... 
N.E. Coast— 
Native ... .. 
Foreign (c.i.f. ) 


N E ERD 


Pa et 





Current: Prices for Metals and Fuels. 


PIG IRON. 


(2) ScorLanp— 
Hematite... ... 
No, 1 Foundry 
No, 3 Foundry 


N.E. Coast— 


Hematite Mixed Nos. ... 


No, 1... 
Cleveland— 

No. 1... =. 
Silicious Iron ... 
No. 83G.M.B. ... 
No, 4 Foundry 
No, 4 Forge 
Mottled 
White 

MIDLANDS— 

(3) Staffs, — 
All-mine (Cold Blast) 
North Staffs. Forge 

(3) Northampton— 
Foundry No. 3 

- Forge 

(3) Derbyshire— 
No. 3 Foundry 
Forge 

(3) Linecolnshire— 
Foundry ... 
Forge 

(4) N. W. Coast— 

N. Lanes. and Cum. 


Hematite Mixed Nos. ... 


Foundry .. 


zs 
5 10 
512 


‘ 


~- 
~ 
an 


- 
_ 
woe 


5 17 


oan oS 


So 


a 


oa 


22/6 
21/6 
21/6 


510 0 
511 0 


aoagaa 

bt tet bet 
;Noanoe 
@acoao 


6to 4156 0 
Oto 47 6 


Oto 510 0 


Oto 410 0 


MANUFACTURED IRON. 


Home. 
2a 4. 
SooTLaND— 
Crown Bars ll 0 0 
Best, 12 0 
N.E. Coast— 
Crown Bars ll 0 0 
Tees... 10 0 
Lancs, — 
Geena .. « «= '§ 
Second Quality Bars ... 11 5 
Hoops 15 0 
8. YorRES.— 
Crown Bars 12 0 
Best ,, 12 10 
Hoops 15 0 
MIDLANDS— 
Crown Bars ... art 
Marked Bars (Staffs. ) . 1810 
Nut and Bolt Bars 10 15 
Gas Tube Strip 10 15 
STEEL. 
(6) Home 
gad 
(5) ScoTLasD— 
Boiler Plates ... ... 12 0 0 
Ship Plates fin. and up 5 0 
Sections ... ... 0 0 
Steel Sheets fin. tofin. 11 10 0 


Sheeta(Gal.Cor.24B.G.) 


(1) Delivered. 


toll 0 0 


(7) Export, 
Ze &@ 


19 0 0 


(2) Net Makers’ works. 





LANARKSHIRE— 





STEEL (continued) 
N.E. Coast— Home. Export. | 
£ad @a dees 4 
Ship Plates 910 0. _ 
Angles ... 900 _ 
Boiler Plates 130 0 . — 
Joists... 900. — 
Heavy Rails 910 0. _ 
Fish-plates 13310 0. 
Channels 9560. slit 
Hard Billets 815 0 - 
Soft Billets 800. _ 
N.W. Coast— 
BaRRow— 
Heavy Rails .. ... ... O@ *Brcs aan — 
Light ,, 10 0 0tc 1010 0 
Billets... 900 -- 
MANCHESTER— 
Bars (Round) bbb onl 9 0 Oto 9 OU 
»» (others) a 910 Otol 0 0 
Hoops (Best)... .. .. M15 0 1419 0 
3 wena 6... Wm sd ...” ... 1210 0 
NE ie ey 
» (Lanes. Boiler)... 1310 0 . — 
SHEFFIELD— 
Siemens Acid Billets .. 11 0 0 . - 
Bessemer Billets ... .. 1210 0 
Hard Basic ... ... ... 950 — 
Intermediate Basic a et esp — 
Soft Basie ... ... ... 815 Oto 9 0 0 
Motes cn we cs ow OB 08. OO 
Soft Wire Rods a’ “dd 1010 Ote 1119 0 
MIDLANDS— 
Small Rolled Bars... .. 10 0 Oto 1010 0 
Billets and Sheet-bars.. 810 Oto 9 0 0 
Gas Tube Strip .. .. 10 5 Oto 1010 0 
Sheets (20 W.G.)... ... 1110 Oto 12 0 0 
Galv. Sheeta(f.o. b. Lp 1815 0t0 1910 0 
Angles i St g ome 
EE. aay satin Sane se 4 | 2 eps — 
ES ee a 2 ee — 
Bridge and Tank Plates 915 Oto 10 0 0 
NON-FERROUS METALS. 
Swanska— 
Tin-plates, I.C., 20 by 14 21/- to 21/6 
Block Tin (cash) ad 191 10 
- (three months) 1€3 19 
Copper (cash)... 69 0 


» (three months)... 
Spanish Lead (cash) 
9 (three months) 
Spelter (cash)... ... ... 
» (three months)... 
MANCHESTER— 
Copper, Best Selected Ingots 
» Electrolytic 
»» Strong Sheets... 
= Loco Tubes 
Brass Loco Tubes ... 
», Condenser ... 
Lead, English 
» Foreign 


FERRO 


for 

co 

— 

.>] 
eceaceocso 


oo~wrKr OO CO 
or 


oor,ro}; oO 
& oo 


ALLOYS. 


( All prices now nominal ; 


Tungsten Metal Powder 
Ferro Tungsten ee 


Ferro Chrome, 4 p.c. to 6 p.c. carbon... 


6p.c. to8p.c. ,, 
Spc. tol0p.c, ,, 
Specially Refined 
Max. 2 p.c. carbon 
lpe. 55 
0-75 p.c. ensbon . 
rf carbon free ... 
Metallic Chromium 
Ferro Manganese ... “(per ton) 
Silicon, 45 p.c. to 50 p.c. ... 


” ” 


” 


- 90 75 p.c. 
Vanadium ... 
Molybdenum... 

» Titanium (carbon free) 
Nickel (per ton) . , 
Ge “ar we hae 
Aluminium (per ton) on 


£82 to £100 


1/11 per lb. 
1/5 per Ib. 
Per Ton. 
£23 

£21 0 0 8/. 
£2) 0 0 8 /. 


Per Unit 
10/6 


£54 0 0 20;- 
£64 0 0 22/6 
£72 0 0 25/- 
1,6 per b. 

4/6 per Ib. 

£15 for home. 

£11 15 0 scale 5/- per 
unit 

£20 0 0 scale 6/- per 
unit 

17/- per Ib. 

9/- per Ib. 

1/2 per Ib. 

£130 

11/- per lb. 











(British Official.) | 


FUELS. 


SCOTLAND. 


(f.0.b. Glasgow)—Steam 

Ell .. 
Splint 
Trebles 
Doupies ... 


Singies 


” ” 
” ” 
” ” 
” ” 


" ” 


AYRSHIRE— 

(f.0.b. Ports) —Steam 
Splint .. 
Trebles ... 


” ” 
” ” 


FIrgsHIRE—- 
(f.0.b. Methil or Burnt- 


Screened Nevigntion 

Trebles 

Doubles 

Singles 

LoTHIANs— 

(f.0.b. Leith)}— Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles 


ENGLAND. 


(8) N.W. Coast— 
Steams 


Household 
Coke ... 
NORTHUMBERLAND — 
Steams 
Second Steams 
Steam Smalls ... 
Unscreened 
Household 
Dur#AM— 
Best Gas ... 
Second... 
Household 
Foundry Coke ... 


SHEFFIELD— 
Best Hand-picked Branch 
Barnsley Best Silkstone... 
Derbyshire Best Brights 
House .. 


Yorkshire Hards 
Derbyshire ,, 
Rough Slacks ... 
Nutty ,, 
Smalis 


Blast Farnace Uoke (tniand 43 moet... 


CaRDIFF— 
Steam Coals: 
Best Smokeless Large 
Second ” ” 
Best Dry Large 
Ordinary Dry Large : 
Best Black Vein Large ... 
Western Valley ,, ; 
Best Eastern Valley Large 
Ordinary Ps ” 
Best Steam Smalls ... 
Ordinary » 
Washed Nats ... z= 
No. 3 Rhondda Large .. 
Smalls .. 
Large ... 
Through 
Smalls 


” ” 


No. 2 - 


Coke (expert) .. 
Patent Fuel tio U 
Pitwood (ex ship) .. 
SwaNnsza— 

Anthracite Coals: 
Best Big Vein Large 
Seconds id 
Red Vein... ... <td 
Machine-made Cobbies... 
Nuts 
Beans 
Breaker Duff 
Rubbly Culm .. 

Steam Coals : 
Large 
Seconds 
Smalls 


Cargo Through 


Fem 23, 1923 


—» eo 


32/6 to 34/6 
. 2B/- to 30/- 
. 25/6 to 27/6 
. 23/- to 24/6 
Large Nuts .. 2 
a Celt), Be 
.. 21/- to 22;- 
. 20/- to 21/- 


(9) SOUTH WALES. 





Export. 
26/ 


27, 
28/- to 30 
26,6 
25,6 
24/- 


28/- 
26,6 


26/- to 27,4 
$2’. 
25 /- 
24/- 


26/6 
25,9 
27 
25/6 
25/ 


29/- 
46/8 to 57/6 
36/- 


29/- to 30/ 
27 6 to 28/ 
18/- to 20/- 
206 
25/- to 28/- 


29/- to 30/- 
27;/- to 28,6 
25/- to 28 

65/- to 70/ 


23)- to 80 '- 


29'- to 30 

28/6 to 29/- 
27 /6 to 28/6 
26.6 to 27/6 
28,6 to 29/6 
28/- to 28/6 
27/6 to 28/- 
27/- to 27/6 
22/- to 22/6 
17/6 to 20/- 
25/- to 30/- 
29/- to 30/- 
20/- to 21/- 
26/- to 27/- 
21/6 to 23/- 
18/- to 19/- 
55/- to 60 

35/- to 37/6 
26/6 to 27 /- 


35/- to 37/6 
30/- to 32/6 
27/6 to 28/6 
40/- to 45/- 
50/- to 52/6 
45/ to 47/6 
20/- to 22/ 

lls- to 12/- 
14/- to 15/- 


26/- to 27/- 
23/- te 25/- 
15/- to 16/- 
19/- to 22 6 





(3) At furnaces, 


(4) Delivered Sheffiold. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


8) Except where otherwise indicated coals are per ton at pit for inland and f.o,b. for export and coke is per ton on rail at ovens ad f.0.b, for export 


(5) Glasgow, Lanarkshire and Ayrshire 
(7) Export Prices—F.0.B. Glasgow. 
(9) Per ton f.0.b, 
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French Engineering Notes. 


(From our Correspondent in Paris 


Strikes. 


Tur already complicated situation of the metal- 
lurgical and engineering trades has been rendered still 
nore precarious this week by the strike of colliers organised 
by the Communist Federation, and although the strike is 
hy no means general, the partial cessation of work in all 
e colliery districts, coinciding with the miners’ strike 
the Saar, threatens to make the early future, as regards 
fuel supplies, somewhat embarrassing. Very little coal 

coming from the Ruhr and practically no coke, and, 
inder the circumstances, the present communist agitation 
would be regarded as serious if it-were not for the resistance 
ffered by the great majority of men who have refused to 
put down tools. This does not affect the iron and steel 
trades to the extent it undoubtedly would in normal 
times. The iron and steel makers can do very little when 
they are unable to procure raw material, and during the 
past week practically nothing has been exported, while 
ippreciable quantities of rolled iron have had to be 
imported from England. English coke is also being pur- 
chased at high prices, and the ability to procure such coke 
brought forward by as an argument to 
contest the claims of blast-furnace proprietors and founders 
v cancel contracts, for it is urged that so long as coke can 
obtained, at whatever the must 
xecuted. 


in 


customers 


be 


ro cost, contracts 


The Naval Programme. 


The putting on the stocks this year of three light 
and number of destroyers, torpedo 
hoats and submarines represents the first part of a pro- 
uramme of naval construction which has been approved 
f by the Government and will be presented shortly to 
the Chamber of Deputies. The programme provides for 
the reconstitution of the fleet during a period of twenty 
ears, the tonnage of battleships being that fixed by the 
Washington Conference ; while the tonnage of light vessels 
vill be what the French delegates themselves proposed, 
hat is to say, 360,000 tons of surface craft, 65,000 tons of 
ubmarines, and 60,000 tons of seaplane carriers. During 
the first eight years no battleship will be put upon the 
tocks, and the new constructions will consist of six fast 
cruisers, fifteen destroyers, twenty-four torpedo boats, 
thirty-four The expenditure in this 
period of eight years is estimated at 2400 million frances. 
Che idea of the programme is to ensure, first of all, an 
effective air and submarine defence, with destroyers and 
fast cruisers for keeping open the route between France 
and North Africa, and any future battleship design will 
depend upon developments that take place in the mean. 
time. The limited character of the programme is far from 
meeting with general approval, and is criticised on the 
ground that sufficient importance is not given to the con 
eratt 


cruisers a certain 


ind submarines. 


struction of underwater 


Continuous Brakes. 


The decision of the Superior Railway Council to 
recommend the Government to adopt the’ Westinghouse 
system of continuous brake for goods trains has aroused 
very strong opposition from those interested in the 
Lipkowski and Clayton-Hardy brakes on the ground that 
the report presented to the Superior Railway Council did 
not attach sufficient importance to the technical results of 
the trials. It is claimed that both the Lipkowski and 
(layton-Hardy showed a great advantage in the time 
occupied in bringing the trains to rest, while there was also 
a considerable saving in the time required to couple up a 
train. The protests of the two rival companies were 
transmitted by the Minister of Public Works to the 
Superior Railway Council, which has issued a further 
statement to the effect that nothing has been brought 
forward to justify a reversal of the decision already come 
to, and the Council points out that the decision was based 
largely upon a question of economy, since the cost of 
adopting the Westinghouse would be far less than in the case 
of the Clayton-Hardy vacuum brake, while the Lipkowski 
is rejected on the ground that, having had no practical 
ippheation, its employment would only be justified in the 
event of its showing a great superiority over the other 
systems. Nevertheless, the Council does not prohibit 
the employment of rival systems on condition of their 
heing interchangeable with the Westinghouse, and the 
railway companies therefore, carry out any trials 
they please with continuous brakes on condition that they 
fulfil the requirements mentioned in the report 


can, 


Alcohol Fuel. 


The Bill which has passed through the Chamber 
of Deputies requiring importers of petrol and other motor 
spirit to purchase from the State a quantity of alcohol 
equal to 10 per cent. of their importations, is based upon 
the understanding that the alcohol is to be mixed with the 
mineral spirit in the proportion stated. It .is now urged 
that this method is scarcely operative, for the reason that 
petrol must be used for aviation engines, and that the 
vost of the mixture would be higher than petrol, so that if 
the mixture were sold at the same price as petrol the 
aleohol would have to be supplied by the State at below 
cost price, so that the difference would fall upon the tax- 
payer. Again, it is remarked that the 10 per cent. mixture 
does not give such satisfactory results as the 40 to 50 per 
cent, mixture, which is now nearly always employed. 
Experiments are also being made with the mixing of 
alcohol and petrol in the carburetter, whereby the neces- 
sity of dehydrating alcohol is dispensed with and the cost 
is largely reduced ; but this utilisation of the combined fun! 
will not allow of a standard mixture, which is regarded 
as necessary, and the latest report upon the subject is to 
the effect that there should be a standard mixture of 40 
to 50 per cent. aleohol; that is to say, importers would 
utilise their supply of alcohol in the preparation of this 
combined fuel, and would be permitted to sell the surplus 
petrol without restriction. Under the clause of the Bill 
the State will be able to impose mixtures according to the 
results obtained by the tests carried out by the official 
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British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 


' 
| Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


191,456 October Lith, 1921.—-IMPROVEVENTs RELATING TO 
Steam Generarors, Scott's Shipbuilding and Enginecring 
Company, Limited, Greenock, and A. Rennie, 42, Robert- 
son-street, Greenock 

This boiler is intended to utilise the waste heat in the exhaust 
gases of internal combustion engines and at the same time be 





17191456 




















adaptable for separate firing. It is of the water-tube type with 
a normal combustion space. In the water drum there is arranged 
a set of tubes, through which the exhaust gases are passed 
The illustrations show alternative arrangements for the tubes 


lanes, London, N. 4 
This alarm is actuated by the expanston and contraction of the 
inclined tube A, which is in communication with the interior of 
the boiler. When the water level falls the tube becomes heated by 


N° 191,682 

we 
Dif — 
= ii a ay — > 
Bundinddy— thee 2 o > 
+¥ . - : = 


the steam within and expands longitudinally Phe te rod B is 
however, unaltered. The lever D is thus moved to the left and 
operates the whistle E, which is of appropriately low tone. High 
water makes the tube contract. and the high-toned whistle F is 


blown. January 18th, 1922 


CONDENSERS AND FEED-WATER HEATEE:S. 


191,641. February 
- Heater, E 
Tansley. 
The inventors propose to arrange an econmmiser and air heater 
on the top of a boiler. The economiser is divided into two 
similar sections A A on either side of the air beater B, from which 


23rd, 1922.—A Freep Water anv Aig 
Green and Son, Limited, Wakefield, and G. E. 


N°191,64 





they are Separated by plate wails CC. Dampers D D are p to- 
vided’ so that the products of combustion may be diverted fr am 
the economiser sections when littla feed water is being pas: ed 
through them.—-January 18th, 1923. 


TELEGRAPHS AND TELEPHONES. 


179,960. May l4th, 1921.—-IMrmovetweNnTs In WireD WiInkicss 
Tetersone Systems, Gesellschaft fir Rrahtlose Tele 


graphie, m.b.H., of 9, Tempelhofer Ufer, Berlin, Germany. 
According to the scheme described in this specification, a 
single high-frequency generator is employed to supply high 
frequency currents to a number of lines. In the anode cirewit 
of a valve generator A a condenser B and three inductances C, 
D and E are placed, all being shunted by an adjustable condenser 
F, by means of which the cirevit can be tuned so that the 
oscillations may be of the desired frequency. The coils C, D and 
E are coupled to coils F, G and Hi in the grid circuits of the valves 
K, J and L, and to these grid cireuits the speech currents are 
applied. The high-frequency oscillations mrodulated by the 








commissions, 


speech currents are amplified by the valves K, J and L and are 


January 1th, 1923 

191,682. June 29th, 1922.—Hieu anp Low Water ALARMs, | 
Babcock and Wilcox, Limited, Oriel House, Farringdon- 
street, London, E.C. 4; and P. W. MeGuire, 223, Green 


{ 


‘ 


‘ inductiogn coil F.—Februany Sth, 1923. 





! 
led to the telephone lines M, N and O. The coupling between the 
airs of coils C, F, &c., should be sufficiently loose to prevent 
*k action occurring. The invention offers the advantaye that 
the waves in all the lines connected to the single generating «vstem 
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are of the same length, so that no interiermg notes can occu 
as may happen if the lines are supplied by separate geuerators. 
January 18th, 1922 


in WIRELESS 
Ama 


171.683. November 4th, 1921. LuprovemMEeNtTs 
(TRANSMITTING Systems, Peder Oluf Pedersen, of 1, 
lievej, Frederiksberg, near Copenhagen, Denmark. 
The object of the transmitting arrangement described in this 

specification is to reduce the losses due to earth currents, or in 

| other words t» reduce the apparent resistance of the aerial. In the 
diagram A is the aerial and B an earth screen. The generator ( 


nN?171,683 A 
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is ean tected by pairs of conductors D E, F G, and H I to th 
aera) wd screen as shown, whilst inductances K are inserted 
between the generator and these conductors so that the currents 
ane of the same phase at all the points where the conductors are 
commected to the aerial and also at all the points where the con 
ductors are connected to the earth screen.—January 18th, 1923 


191,404. Aagust 10th, 1917,—IsmPROVEMENTs IN COHERERS FoR 

Dereetixnc Exvxectric Rapiation, Archibald Montgomery 

} Low, of Royal Flying Corps Experimental Works, Feltham, 
\ Middlesex : . 

Whe object of this invention is to mecrease the sensitiveness 
and improve the operation of coherers. Metallic filings or 
partidies comprising a mixture of silver and nickel filings are 

l.coated wholly or in part with the sulphides of the respective 


| 
t 


IM?ED 1,404 





metals by heating the particles in a stream of or in an atmos 
phere of sulphur dioxide, These particles or filings may be 
employed in any form of coherer, a suitable construction being 
shown. The particles A are enclosed in a glass or other tube B, 
C and D being electrodes. The electrode C is fixed and the 
electrode D adjustable.—February 8th, 1923. 


| 191,406. Jemmary 9th, 1918.—ImrroveMENTs IN WIRELESs 
| Tevecraraxc Aprakatos, Archibald Montgomery Low, oi 
the Experimental Works, Feltham, Middlesex. 

This invention relates mainly to wireless telegraphic cqpanae 
for use upon aircraft or upon motor or other vehicles used on the 
front line trenches or, in general, in any situation where it is 
impossible or inconveniené to provide any of the ordinary forms 
of aerial. The exhaust pipe of an engme is connected by an 





‘ N°191.406 














| 





irmulating sleeve A with « box or casing B which is also insu 


| lested. The interior of the box is provided with spikes, and it ha» 
| twen found that the exhaust gases issuing from the 


ipe D form 
an efficient aerial, The aerial may, of course, be inc uded in any 
desired circuit compris for example, a spark gap E and an 
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DYNAMOS AND MOTORS 


178.421. April 15th, 1922.--LupRovEMENTs In CouPLINGS BOR 
MACHINES OF THE Hica-vouitTace Dinect-cURRENT SERIES 
System, Charles doseph Belli, of the Swiss Confederation ; 
and Société Anonyme des Ateliers de Secheron, both of 
(venue Blanc, Secheron, Geneva, Switzerland. 

The specification describes a resilient and electrically insulating 
coupling for machines of the high-voltage direct-current system. 


N° 178,421 





Springs inserted between the teeth A serve for transmitting the 
torque to the teeth B inside the metal rim C, and the two 
couplings are connected together by an insulating tube D.- 
January 10th, 1923. 


TRAMWAYS AND RAILWAYS. 


191,665. April 20th, 1922.--Goops Wacons. W’. 
Southam pton-buildings, London, W.C. 2. 

The floor of this wagon may be raised or lowered, with regard 

to the ground line, by means of the screws A A and the link 


Carpmael, 24, 


N° 191,665 


















work shown. The arrangement has the advantage that tlie 
whole of the raising mechanism is always below the wagon floor. 
—January 18th, 1923. 


LIGHTING AND HEATING. 


191,175. October llth, 1921.—Armm Heaters, Heenan and 
Froude, Limited, Worcester, and G. H. Walker. 

This heater is of the type in which water is circulated through 
the tubes and air round the outside of them. In order to prevent 
any likelihood of water, which may leak through the joints A in 
the tube plate, from coming into contart with the air, additional 
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tube plates B are set a short distance in front of the main tube 
plates, and the holes in them, through which the tubes pass, are 
made tight by rabber washers as shown in the detail. Drains are 
provided at the bottom of the spaces between the pairs of tube 
plates.— January 11th. 1923. 


WELDING. 


191,297. January 31st, 1922.—ImprRoVEMENTS IN OR RELATING 





To DyNamo-geLecTrio GENERATORS, Walter Leonard 


Lorkin, Ernest Edgar Daglish, and Henry Bevan Swift, all 

of 2 and 3, Norfolleetreot. W.C, 2. 
_ The are welding electric generator described in this ae 
tion has an inductance A arranged as a shunt to a differential 


series winding. When a sudden increase of current takes place, 
as, for instance, when the electrode touches the work, the shunt, 
owing to its high inductance. takes much leas current than its 
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norial share, and more current is forced round the series winding, 
with the result that its effect is greatly increased.—January 
11th, 1923. 


- a 





MISCELLANEOUS. 


191,599. December 28th, 1921.—QuicK-cLosine Gate VaLves, 
R. Gardner and E. Gardner, 5, Sharp-street, Gourock. 
This valve is so arranged that it will be closed quickly, by 
means of springs, if a trip gear is operated. The valve spindle 
is in two lengths and between the two pieces there is included 
the pair of links A and B. A is fixed on the shaft C, to which 
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the trip lever D is also keyed. Another arm E is also keyed to C, 
and oh in the position shown, a stop on its end, by bearing 
against the frame, locks the links in that position. If the trip 
lever is raised so that the link A is moved beyond the dead 
centre, the springs F close the valve.—January 18th, 1923. 








CONTRACTS. 


Automatic aND Exectric Furnaces, Limited, has received 
from the Admiralty an order for a complete installation of Wild- 
Barfield electric hardening and tempering equipment. 


Tue Middlesbrough Corperation has placed an order with the 
Walker-Weston Company, Limited, Empire House, 7, Worm- 
wood-street, E.C. 2, for the reinforcing of four concrete carriage- 
ways at St. Barnabas-road, Ayresome Green-road, Roman-road, 
and Eastbourne-road, Middlesbrough. 


Joux Cocurane (Barrsrap), Limited, of Barrhead, near 
Glasgow, has been successful in securing the contract for the 
supply of the main iron castings for H.M.S. Rodney, which is 
being built by Cammell Laird and Co., Limited, of Birkenhead. 


James Howpen anv Co., Limited, Glasgow, have secured a 
contract from the municipality of Winnipeg for the construction 
of turbo-alternators. The order is for two of 5000 kilowatts and 
one of 1000 kilowatts. The same firm has also secured an order 
for a turbo-alternator of 1000 kilowatts for China, and one of 
1500 kilowatts for the Victoria State Government, Australia. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





E. J. Smrcock, M. Inst. C.E., F.S8.1., F.G.8., asks us to state 
that he has removed his London office from 17, Victoria-street, to 
25, Victoria-street, Westminster. 

WE dre asked by Messrs. A. G. Cloake, of 54, Holborn Viaduct, 
to say that the difficult position in which the French pipe 
founders are placed to-day owing to the scarcity of coke has 
been exaggerated, and that La Société Metallurgique d’Aubrives 
et Villerupt reports that it has not yet experienced any trouble 
that might decrease its output of pipes. 

A joint Town Planning Committee consisting of representa- 
tives of local authorities situated within the Thames Valley has 
been set up for the, purpose of co-ordinating the development of 
the aed districts which together form this important sector 
of the metropolitan area. The Committee has appointed Messrs. 
Thomas Adams and Longstreth Thomp to prepare an outline 

h of devel t for the whole region. ‘Lhis firm is also 
acting in a like.capacity for the West Middlesex Joint Town 
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Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
Of the week pr ing the ting In cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 





INSTITUTION oF PropucTION ENaingeers,—The Engineer, 
Club, Coventry-street, W.1. Paper, “Machine Moulding 
Methods ” (slides), by Mr. T. F. Hardyman. 7.30 p.m. 


Junior Instrrution or ENGINEERS.—39, Victoria-street, 
8.W. 1. Lecturette, “‘ Characteristics, Operation and Main 
tenance of Underground Cables,” by Mr. A. J. Tracey. 7.30 p.m 


Royat Instrrution or Great Brirarvs.—Albemarle-street 
. Discourse, “ The Interior of a Star,” by 
Professor A. S. Eddington. 9% p.m. 


SATURDAY, FEBRUARY 24rs. 


INsTITUTION OF AUTOMOBILE ENGINEERS.— Visit of the London 
Graduates to the works of Sparklets, Limited, Upper Edmonton 
N. 18; nearest station, Angel-road, G.E.R. Moot outside th: 
works, 2.30 p.m. . 

INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS. 
cipal Buildings, Earl-street, Crewe. North-Western 
meeting. 11 a.m. 


Mun 


Dist ri 


MONDAY, FEBRUARY 26ru. 

Braprorp ENGINEERING Soctety.—The Technical Colleg: 
Bradford. Lecture, ‘‘ Power Production in relation to Ultimat: 
Values,”’ by Mr. A. H. Seabrook. 7.30 p.m. 


INsTITUTION OF MECHANICAL ENGINEERS: GRADUATES 
Srction, Lonpon.—Storey’s-gate, S.W.1. Annual lecture, 
“ Photo-elastimetric Researches on Mechanical Engineering 
Problems,” by Professor E. G. Coker. 7 p.m. 


Untverstry or Lonpon.— Institution of Electrical Engineers, 
Savoy-place, Victoria Embankment, W.C. 2. Lectures. 1. “* Th 
Control of the Speed and Power Factor of Induction Motors 
Il., “ Various Methods of Changing the Speed of Inductio: 





Motors, &e."" 5.15 p.m. 


TUESDAY, FEBRUARY 27rn 

INSTITUTION or AUTOMOBILE ENGINEERS : COVENTRY) 
CenTrRE.—Railway Hotel, Coventry. Paper, “ High-speed Oi 
Engines,” by Mr. J. L. Chaloner. 7.30 p.m 

Institution or Civit ENoingers.—-Great George-street 
Westminster, S.W.1. Continued discussion on :—‘‘ Colomlx 
Drainage Works,” by Mr. R. E. Tickell ; “* Evolution in Sewag: 
Disposal, with Special Regard to South African Experience in 
Sludge Treatment, Particularly at Pretoria,’ by Mr. F. W 
Jameson ; and * Main Drainage of the Southern Suburbs of th: 
City of Cape Town. South Africa,” by Mr. D. E. Lloyd-Davies 
6 p.m. 

Institution or Crvit ENGINEERS: YORKSHIRE Associa 
TION.— Phil hical Hall, ture, “* Engineering 
Factory Organisation,” by Sir Henry Fowler. 7.30 p.m. 

Institution or Evectricar Encrneers: Nortu MIpianp 
CEeNTRE.~—Queen’s Hotel, Leeds. Address by Mr. F, Gill, Presi 
dent of the Institution. 7.15 p.m. 

NATIONAL ASSOCIATION OF SUPERVISING ELECTRICIANS ANI 
AssociaTION OF ENGrNEERS-IN-CHARGE.—St. Bride's Institute 
Bride-lane, E.C.4. Joint lecture, * Preparation of Estimates, 
Specifications and Contracts for Electrical Work,’ by Messrs 
W. E. Highfield and A. Kirk and Captain A. E. Penn. 


7 p.m. 
InstiruTte or Marine Enoiverrs, 85-88, The Minories, 
Tower Hill, E.1. ‘“‘ Auxiliary Machinery,” by Engineer 


Commander R. Beeman. 6.30 p.m. 
WEDNESDAY, FEBRUARY 281. 


Enoreerinc Goirine Sociery.—lInstitution of Civil Eng: 
neers, Great George-street, 8.W.1. Annual general meeting 


12 a.m. 

InstiTruTIoN oF AvTOMOBILE ENGINEERS.—Visit of the 
Birmingham Graduates to the works of Serck Radiators, Limited, 
Warwick-road, Greet. 2.45 p.m. 


InstITuTION oF AuTOMOBILE ENGINEERS: NorTH or ENG 
.—Education Offices, Salford. Paper, “ High 


LAND 

speed Oil Engines,” by Mr. J. L. Chaloner. 7.30 p.m. 
InstiTuTION or Civin ENGrINeers.--Great George-street 

Westminster, S.W. 1. Students’ meeting. Lecture, “ Recent 

Developments in Wireless Telephony,” by Captain H. Rial! 

Sankey. 6 p.m. 


InstiTuTION or Civit Encrxggers: YORKSHIRE Associa 


Tion.—Royal Victoria Station Hotel, Sheffield. Lecture, 
“ Engineering Factory Organisation,’ by Sir Henry Fowler. 
7 p.m. 


Royat Society or Arts.—John-street, Adelphi, W.C. 2 
“ Heat-resisting Glasses,’’ by Professor W. E. 8. Turner. 8 p.m 


THURSDAY, MARCH Isr. 

InstiruTION or ELectrricaL ENGINEERs.—Savoy-place, 
Victoria Embankment, W.C.2. ‘ Permissible Loading of 
British Standard Paper-insulated Electric Cables,’’ by Messrs 
8S. W. Melsom and E. Fawsett. British Electrical Research 
Association Report. 6 p.m. 

Roya Ivyetirvution or Great Brrrain.—-Albemarle-street, 
Piccadilly, W.1. ‘*‘ Water Power of the Empire,” by Mr. T 
Stevens. 3 p.m. 

FRIDAY, MARCH 2np. 

InstiruTe or Marive Encinerers.—Hotel 
Annual conversazione. 6.30 p.m. 

Juntorn InstirvTion or ENcINneEerRs.—39, Victoria-street, 
8.W.1. Lecturette, ‘ Glass-forming Machines,” by Mr. C. 
Saxton. 7.30 p.m. 

Roya Instrrution or Great Barrarx.—Albemarle-street, 

i ily, W. 1. Discourse, “‘ The Water in the Atmosphere,” 
by Dr. G. C. Simpson. 9 p.m. 


Victoria, 8.W 


SATURDAY, MARCH 3rp. 


Roya Institution oF Great Britary.—Albemarle-strect, 
Piccadilly, W.1. “ Atomic Projectiles and their Properties. 
IIL,” by Sir Ernest Rutherford. 3 p.m. 


WEDNESDAY anv THURSDAY, MARCH 7rH anv 8ru. 


InstiTuTe oF Mrtats.—lInstitution of Mechanical Engineers, 
Storey’s-gate, 8.W.1. Annual general meeting, 10 a.m. to 
5 p.m. on each day. Annual dinner, Trocadero Restaurant, 
Piccadilly-circus, W. 1, on Wednesday, 7th, 7 p.m. for 7.30 p.m. 





Planning Committee. 





For programme see page 183. 
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